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PREFACE 


^ioME three years ap) we were eiiKap-d it a scientiilB 
inquiry ns to the coiu]xisitiou uf certain ilnids used as 
writinj; ink. As this work led ns bryund the limits 
iiitjin^ted, and to the making; uf many ex|n-riment8 nut 
autiiuTly re(|iiired at tlie time, and as there is need for a 
soluine dealin)r adequately with the subject, we thought 
it advisable to eiulmdy the ivsnlts in kook form. We 
found, it is true, a few small books on mi: aud many 
iIlusio|Bto ink-making in old rtpinmes and isolated papers 
in seientifir jonnials; bnt it seemed tu us that the matter 
m|uired muiv cumprihensive treatment, and the pre¬ 
sent wurk may be regurdeil as mi attemjit tu supply that 
want. 

As fai^as time permitted we hare tested the various 
formulm quoted, but. ns may be seen by reference to the 
[latent lii^-at ^e end of the Ixxik, there are so many cases 
af slight variations in conqiuaitiou that we have often 
Boqtented ourselves with a record of the statements put 
forward. • 

We liave pleasure in tendering onr best thanks to those 
who have assisted ns in onr work. * 
flSi Mr. Ji. M. VrVltatix, in particular, we are indebted 
for the excellent drawings of the various galls (pp. 37-46), 
the details of which could not have bent nearly so well 
shown t/ {jjiotography. 

• iflessrs. Reiman ani Oo., of Soho Sqqare, Itere good 
enoigl^to oSord us^nuch information witJt regard to sepia 
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preparations, and to sopix’y na with drierf speei^.jBVAo., 
I'or andlysu. ' 

IV photOKisphs of f'fesil cephalopoda ('/ere 'taVn by 
IIS at the Geeloj:ical ‘jiuhetin. Jernij-n Slraeljjly the 
courtesy of the Curator. , ‘ ' 

To the anthoritfea at Kew we are indebted for |»rniis- 
sion tophotopraph in the hlnaeiim and in the.Herluriuni. 

TlieRni/cir/d tW/wiiykindlysiippIwinswith speoipens 
of aniline dye-stuffs and nmch va|,aalile inforamtidn 
regarding tliihii. 

We liave also to thank Messrs. Ktikr mill Cii., who 
bare kindly allowed us to use certiiiii blocks illuatrative 
of printing-ink machinery, .and hare seni us snn^lus n(‘ 
rarioiis perinaneiit colours. 

Lastlj, our thanks ure due to Messrs. Miiililniiiu 
mill Cii; of Iionghton, for specinieus of p(*nnanent pre¬ 
parations made by them. 

C. A.^I. 

T. C. H. 

(is.iv's l.nM>ns W.i'. 

AvtfuM liMM. 
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W’llITlNU AND fXKS. 
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17(4 

1768 

1780 

likxj 

1S35 

• ISJ 7 

iS .17 

■*:? 

I8i7 

1839 

18^ 

1843 

1844 
1846 

185s 

i 8 S 5 

l8j6 

■857 


809. 

9 cj 6 
i‘M 4 ! 
3 ^‘ 4 | 

3483 ! 
7313 j 

7341 

7342 

7474 

S173 

8770 

96C7 

101329 

11474 


970 

1616 

342 

?II2 


Niitai' 
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. —-- 

^ lli)luma. 

I’uitdiT for l»lai‘k ink. In in* mlxtil 

rtiiiiniiiigt 

‘ w'ltli aatJT. liiiT. kr. 

fur nritini! nii 8-kin>. 

I >1111!:. 

|n|N‘r, \i’ 

^lakiiiir ink min a iiikc nr Mihd. 

^\«tl 

, Cninunrvri'M'i'sniid mk. 

. ri’mt.in<'nt nritinc ink. 

KoIh'Ii and 

11111^1111. 

1 

(imMid 

Ink imiii I'lH'tiaut wnod (“danuga- 

.'<t*'l lIlMtlU 

nijr '*>. 

, ImMiltk' Nitnly |in|HT (miini'imntcd 

Aldrn-b. 

mill Miil'Laad K 4 K(‘(<'X)j,). 

('nliHirh mub'Ml nii|>lkiibli* In m Htia|>, 


j St>'|ilK‘iu> iniil, 

I Ntihli. 

' WbitfiHd. 

I 

NormniKh. 

ibiUrts 

Miu'ki'uxie 

lUnulf. 


^r<KKl 

C. fltid 0 . 
Sn-Alu. 


ink. in linit^Ki 

oil. k(‘. 

Writnii; inki>. 

luili'inilt' ink. OuMhlaek. indigo iiiul 


I’niMiHii iiliK' in ftnll ami inanriHid ink. 
('oiii|M»ttic)n ol ink. I 

Wriliti}: lliiid’t. 

Iml>>Iilili> ink. Soluhlo IViiManii lihiv , 
hi jniil ink. | 

AIm> nnl ink. iimrkinir iiika. niiti |.>rinl* . 

hi^inkN t 

Ink ihini doi'oction of alder ilnircnt ‘ 
and in*M Milt. ^ 1 

T/nk^id alnm and cuchluml dtNtoUed ; 

'll aniinonia lUiliittofl. • 1 

IVritliur niid niioinu Ink. f.iwmc j 
liigfMMKl ink. I 

t'nMinjjpniM*. Writinp\»itb liifnrmHl , 
(liioii^on. flim niuHtruiiiff with | 
Ks^rOi Milnlinn licfurc 0010 i'lff. \ 


■2i8 IXKS AXJ) TIIKIR M/XrFACT|-KK 


rllJKs 

Nil 

N:in«* 

Mililiri-Timiift 

tSss 

isSsi 

IMJ 


(*o)i\Miu ii?k. Aililitioiiii,* uhdTiii. 
i'o|>MIIL' lilk .MilKii • ttiMvrill. 

) 



iS" 

St>i 

ItHlIilllll- 

>:iii‘(\ iRiinM l'ii)K‘r unpri'UiKiliHl Mitk 
iiululhi sill Ink » Miliitioii iirtitiii 
ii]iii2‘till'silt. 

iS5n 

17+4 

StitliTli 

Ink. A Milnitiiii tt| !niiiii»l nr visri't* 
,iMi' lilin* Ml ‘*i'<i{i{H'riMir* inn* 
iiiuni,i 

iVx) 

' 3SS 


>illrt\ ink linil till lllli‘*lil Ihll 


5 i( 

M<-hill.> 

]iiili'lili!i ink. I’tniiiliiiv’o Hitli l•‘M!l. 
U.ltii .ki .iiltllii. 1111(1 II 'lllllilili cnloiir* 
iit::-nuit|i'i 

tsC. 

-'•172 

(1 riH >. 

lh<l«lilil< anil •uii(i>ii<‘ ink Auiliiii' 
liii-' n-Ml mill 1 nliiUi 

lSf>2 

‘* 7 % 

I'Liik 

(Aiiiiiiiiil 

Ink' tiom .iiiiiiiii ilti"* 

rS(>3 

I21i 

K'lUit-. 

r<>]>Mii': ink I's- i>| irl\4'>'nn. iiml- 
!■"« >, .inii *'\ti.n 1 III iiIIh h '»'< lU. 

iN<Jj 


U' }<i Hill 

WriiiNL' ink' Ihiiii .ihiliiii' n.i'1>‘. 

i.Si»3 

MiS 

rrii'iliTH'li 

r 

Ink liiiiii litt'UiHiil ainl |iiitii"iiitii In- 
< hmiitiili' iiinl t> rriii’\.iiiiiii‘ 

iSrij 

l8i(i 

(micIiI 

AlK.ilini- 1 iiiii.ili i>i l(cu<HMi Miliiiiiiii 

tiiMlcil Hitii ini>l:illn imii il‘ivi ) 


22.'1 

ItiilliliiM 

>iili't\ ink aiid imik-i. I'olnnt nl imiwr 

1 li.iiiu«'(l 111 HI id in lli>‘ ink 

lSr)4 


Niwiuii. 

\|i‘||iih1 id uvidi'iiii! ink, l/'m ) 

iS(i^ 


Niulnii. 

]i» do. dll 

l.V,s 

22**7 

Llhs 

Indidiiili- ink'. 1 'oliiiin l■!‘llKltl<'r' jin** 
<'i|iihit<*d In 'iln-n »i‘id iiini di"o|\*‘(l* 
in 11 sdiildc 'ilii.tli' 'idnlniii. 

rV.7 

lOf) 

('■ 

Ink iHiuihrs l'ii'|iiin’d li\ <‘\tnn‘(pi>r 

d\i‘"liiJl'willi nii’l.illn sill'. «\r 
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ClHltvl' 

1 ii|)Viitt: ink. AddiliMii «•! i>lii'i*rin 
i/‘n» ) 

im'x) 

47 : 

1 Cllllkl'. 

loininti ink. A>. in ih>' intent id 
isns 

IS7U 

i8<>3 

Pniktii>> 

Ink Inim iiniline riill'Ailli (iMdi'itii; 
i(fe>'iit and iiii'tallK 'hIi. o' nliirh 

iin'ki‘1 i' '|Mrnil)\ a kuiiM'il ( 

1S71 

2744 

ritikiii-t. 

Ink lioiii nniliiH 'tilt. o\iili*iin; tip'iil, 
and nriininni or inninliinn silt. 


2;8 

Uiii'hMiliii. 

Ink'll'*III till nii'le. 

i<' 7 ; 

2(>2 

IIh]||h’iiim. 

Ini oniliiMitda ink mid ]n|icr. Addl* 
li.afi ol ndio'toi toiniHi. rimnlwifo 
Mika * 

1S7J 


•’jl'iItT. 

(iMdi'inj; nnll ink In air I'litn'iit. * 

Ili 73 

/14 

1 **SMiU||li JV- 

I'lv^niiiiin ol iii‘|Hi'ii'li, iok li,\ udili' 

1 taonoloM'li iii'hI or omiImIc. 
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Xii. 

NflUi’ 1 

tR73 

3IIM 1 

limit i 

• 

■1*74 

1078 I 

• li‘ Xutl-alo. ; 

. 

' 

j 

1S74 

I«J9 , 

((Ullard. 

1874 

490(7 1 

('.Islht'lilK 

'*•4 

2919 1 

l|ltM-|l<'llll‘]|. , 

■8/4 

3'!'> j 

ill' Zmi-alo. 

■S74 

4(W(i ' 

* IWit. 

1874 

4441 1 

Kiiab 

>875 

■S75 

11(4(1 

4484 

limmtx. 

.loli. 

1870 

1876 

974 1 
4S40 j 

IMonl. 

ri.ii>aii. 

i8>7 

43S'>j 

Kniiner. 

1878 

158(1 j 

JniDlipiilni. 

1878 

2636 1 

j 

Kicbinonil. 

1S78 

1878 

4fwfi 1 

5122 1 
> j 

Kwiii'i'i and 
ilamik 
llibkiMion. 

1879 

1879 

5.26 1 

• ! 

2*56, 

FiiPgni'. 

1t(M>fi-ld 

•1S79 

1879 

^39i ■ 

sm , 

^ii'iufiiV 

Tayluj'. 

1879 

41*7 f 

iliinii. 

• 


* # 

•• 


liinmilm'slililf |Ri|Hf^*itJ<{ Ink. 
tion »l •>. 

'* I'njK ini' | ink. rniHr 

nmliii nilli \iiriiiHh. Iitk. ii 
III niii'lir null 

iniitlcr. 

hull lililf ink. (’arlHiii in nf 

»lk,ill MiicHtr, 

Ink olil,iiiii'il liv oxiiImiik 
M ini III innliiii'. 

Tsiiniiii liir ink I'Xtrii'tiil li\ liiiidni: 
till' niiIkIiiiii'C I’liiii.uniim il mill 
Miyil'iiini^ iirnl niiili'i' |in'^»Mh'. 
t.niiniM'iHi'nlh in r.i(('nt No. 1078 ol 
, . 

('■■ininS'ink jii'mil. Ainliiii'liu’ with 
pimnkmo »nil miln'MVi' >m>ti‘i'mi. 

liliii k lor ink ohlnimil lit Ini I’lm 
l:ii mill Inin- iti 11 ri'tort 
.Mnniiim tin>' of iiiiilin«> hliii'k. 

Ink |iri-iinn'il In tiriion o( tiinir^liiMii'iil 
on I'oloiinnt'mnttiTiH ol I 0 &' 
noiHl. l•)lll•rlM■n,v. kr.) 

IH'\ io]>)>iii: ink [miwiIit. 
l‘orl.ili]<‘ ink. MiiorlM'iil ninti'HiiI 
Kilinnii'il mill tiniliiii' il\t>, jco 
Snn|i!itlu'li<' ink. Drv tanuiii nml 
nnlnilnMiM li'ironi- Kiiiiilmti' nmilc 
into imrti' willi U'lixtnn* iimlxNnikli. 
Coining ink ihiwiIlt. Uoliition ol 
nnilmc' ih**'. HiiKtir, ciini, ki*.. oMiiNir* 
flliii to ifri'iio'i. 

Inili'lihli' ink, iioiilninini; inilini' bliii'k, 
niidnlH) III!' miIHiiiki* for lonuinv 
nitirnii'IiliK'k. 

(’o|Miim nik. Aniliii.'iiiloiir iniildiliol 
iiuii wnlit. 

Ink Innii viinnilinni or ita raltb witli 
oxfliiH’ift nitfiil to lorni fl niorduiit 
(fin'I. Nilt of nirkfi or e»]iiM'r) 

Ink flllni-htil locnvit} of iwn bynil- 
Ifijl>ivi> innIiTiiil. 

<\^|i\ini; at>]mmliihO>fl.itiiOnn{laniyuv 
ink • 

Aniiiui' Inkn. 

KiUiniilioti niuliuo liliiek [alau uk 
, niarkiiip ink]. 

Aniline anil metnllic iiika for .co]iring 
j||iliunitu{i « 
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..* - 

.- 


i n.itf 

No 

Na/u(‘. 



••- 


-- - 

1 iV^ 

• JtKM} 

A lSrnri‘1. 

f 

Mtirkiiii' riiilil tor |ui]i|V 
[KNO,H>hUi»iil {Prur) 

* ll»Si 

7-11 


MaiiiilHriiin' ul ink Irnni ’iJH'IiI tnii 
Ininor'. , 

• iSM 

Ol'j 

(initmuM. 

l>r\ ^ii{i>iinr ink. |rnininin iiMnit'. 
'•near. Khi’ciin mill loL'niuMliAtnid 
niiii niinn.or aniliiio (‘ulniir]. (/'m.t 

1^61 

10U2 

I*rii‘«lni»n siiul 

Ink li'iiiii n.iv|«* lull li<iuiir nnil iron 
sill». ,/Vf»r.) 

tSSl 

2q|.S 

N htiitn 

l’o|>\lll!! tIpIKIMllI' (iolHtin mill 
uhii-nn .mil ilirMim- ulniu Ink 
hIiii'Ii •’■nit.iui- iirniiiiini Kill iind 
«>l<iui («.</, liiiliLM). Ill I- I'lii'iiniiilh 
(»ti mliotaiK’i* III lli< irll\ 

' liSi 

.>Mw 

Ml lilt 

I'lppriMil ink. MIII ii:! ur |»iintintc 1 
uitli ink l■«lllalllln:r 111.1111111111 dilo- 1 
iiik* (III |tit|H‘i iiiiiiuiniiii! a«lH'«to». < 

ifiSi 


(iiini<‘\ 

Ink Irmn '>]h*iii tim liipior iitnl iP>n | 
tilin::' ' 

iNS] 

Ku 


S''ii<-iti\* ink liirlMiUi:: do'iviit.. | 

iixii lit liL'lil on )■ll’llP■nlllt•^ 

i.Siii 


IJi-j-'ia, 

• 

liidoliMi* ink. I'lintinaink ini’or|*oi< ■ 
:iIm 1 mill iiTioii- and li'irn miIK 1 
and tliiiin'’d mill tiii|H>nliiii‘. 

l/'/lO J 

\nitiii'* or sail ink*, I'untaiiiiiittiilnihiil. 
-iniii ot 'nniplior. \i. Priint; hi* | 
•lanth on ■ oiii.n-1 mih tli*'|iii|rr.* ' 

iSM 

j ‘‘''j 

ih-tiiioiii. 

I'iSi 

S?.j 

ruh'-iiuv 

1 

iiidililili ink. l.oi!niN>i|io|rin'(.hii}nir. j 
■uiiJiiii* liUck and'••Mil. , 

iS8{ 

iiKV 

lio'lul) 

N'>ii-in<'aMiitf titiMiis ink .Vddilioii ' 
111 i*iii.‘*-i and I'liiii aialiir lo inni ! 
s dl ink 1 /' >11 ) > 


71(10 

I IK-Inl 

l'ii|iMoiri.it>tiii‘ ink. Iron, laniin Hind 
and niK 1 nil . • 

iSS^ 

440 

Aniioiii'. 

Ink ri’nio\.d.l<- In M.i*timir. 



Krii-li< r, 

Ink tiotii n'idi ioun«NNl. und poinv 1 
'•iiun ■Mtliroinato .■! du’ins MiK ' 


02J») 

lVa«. 

liK^'liIili ink tioif) rirlHiiiwd Husar ■ 
*1 nni. 

iSVj 

3170 

I'ilMM*. 

Ink (.dill t tor inkiiij riddior ^iiii}H. 

IVS7 

7 P 

Himh. 

ilarkriiM 

''\ni|i.itln'tti ink \I.isiii‘*iiTni nliitiiio* 

1 wind'' 

ts« 7 ^,l;n 7 (| 

.\ddili^n lit <'a( 1 ^, to ink In jiri'ViiU 
dniiis l*l»iynu' intilHlmaK 

Midiiiiii -nltiliHr* or^iTiitn tiadiN’tiiu*' 

lirof III*' Ml that (Ilf* wrilii^ 

Mill ilr«. 

JS-S; 

■>';23 

(•roili 

i 

Ind*'iiiil<-ink.^lllHi'k i'illn|l>ntul fnmi 
a'liUiM in ^iiitalilc iintdiiitii. 


I 





im.. Bn, 

Itiime. 

..888 ^8 

iJiuiitr)," 

1888, 7149 

Huiilb. 



' 1 7473 

ITneteb. 

- 1 

! 2^ 

Brasfer ami 

! 

Kliowleb. 

.889 1 8971 

31 ilk 

tS&) j i4.jS8 

’ Abbton. ' 

18S9 15565 

; 

riilford. 

1.^90' 2on 

<'u.inulniul , 

i 

Jdllei. 

iSqo 3130 

Taeiuilcn. 

iSgo 10,401 

t'onrad 

1S90 10,90s 

I'idard. 


11890 15^57 
I 1890 15.858 

j iSoo 

{■890 1*373 
1^1891 iClC 
1891 ■ 3247 

1891 »tf 


.last, Wi'iler, 
mill 

Ui'iclqirlm 

Bulk's. 


Ktitutimi of nuilhic colour vltb gelatin 
»»<! bictnmiflta KxjNbwd 

to ^UM. • 

Idunilolil (i>]i.viiig ink (tiuiline In water, 
U(’l niul nlvolxil), lucil with blab of 
cliiiui ctuy. btunrli, gljritH'in, nod 
water, 

iihiMbtc ink. Writing with suliilioii 
<tl KXO. or Kn <n) iiuii*gl^l bur- 
Inct*. mill i^iiilyliiir hot wire. 

Writing ink (!oin]Hwed of alkaline ex* 
tract id IIInviih jiiant, hHukmn 
\aklu. 

tbilfhuri ink Addition of an (tuti* 
w']itin agent. 

Br>' inkb. Molnblv culonrs with gum, 
Ac., drinl on wood, Hliaiinga, ibc. 

IiniMlile ink for eiive[o)Wb. Unminm 
nniate ami ]ioteN.iHni kiTt ojiinidu 
witbaiiite biul ajililied altb btbo* 
graiiUk' \ aniibii. Slwin tmiigs aliont 
niu'tnin. 

Oo|i> i»g inby Addition of indigo c'a^ 
iiiine and iiuiliue black with glywwin 
ami niagucbium chlomle to an iron 
gall Ink. 

Iiivimlile ink. Writing uii binoutb sll^ 
face nith cbulk witcr and dustii^ 
lellerK ailli powder, c.g., gra|>ldk'. 

('u|i>ing ink. Addition of delitiuescunt 
baits anminnimn nitiate), (unl 
glycerin. 

(’opviiig in{Hir. l*np«r treated with 
gallic acid—iron ink. Xo pniw re* 
([uin'd. 

Ink for Htnmibi. Oleic avid and dye* 
btnlf, eg., methyl violet. 

Idem. Hoiotiun ol nnilina ooionr in 
esiientini idl. 

Satety ink. iiarbon Idnek, vanadium 
coinponnds, galla, kv. 

timying ink and pn^mreii l*pcr. No 
%midug inkier iwioired. ] 

Indelible ink. Tnr|ientinf). 
rcbui, alum, beeswax ami colour. 

Copyiug UlyMriii and candled 
sugar in ordidb^ ink. 

Corying Ink. Kohtbb> aniline d^ 
iNinx. vratiT, and boiled Uoseod wl. 
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— 

:--- 

j lutf 

^0 

N«nic‘ 

SiiUi(>ci‘intElii‘i 


.... 

. 

-- 

j 1 <S |)2 

1 lhti2 

1 

‘>3 

Iliuuill'i 

uik \nilini' <<>>loiir nith^ 
iiNi'd oil iiinl nirUiUc iw/tl. * 


Krht)HI iniU 

IjIHnK 

ink Ijiiii|hli]iirk III'•oliitimi 

111 niiilniiMlu'»\ii|Hir.iti'i|.niiiin‘>-i(iiii' 
iiiimhI ^\itli lilliimr:i|iliir \iiiiii'>li. • 

if«3 


IHiiiK an 

llllli'lll-^ ink. .\lliinitlIll!il]Hi>ti|iTMllll 

inuliithf \iinihli. 

. liMJ 


n..ll\n 

\iiiil:ir\ ink Vililihuii nl ihim' oI 

li<..i-l ii'l.llHlilir 

! 

t 

■ 32,it' 


IIi'mI ink. ihiinnli- "1 ll■•ll•|N)nMl'^ 

:ui«l 

li«>liiiihirk. 

oiiiH.'iii'MiiM'n'ilHilU ilrii’il ink 

; 

5'■7''' 


1 irii'il ink nr iin'liii, >V>. 1 miti’il 

snid 

nrii |■^lll« lit anil liiiiitinii iiuit< ii.it. 

! iS'15 

1 

Ct(jS 

Ibrko 

Mii’ls )i!i|ii-i 1 Diitttl ttitli n)liiiir Ink 

iinioiisihi lllil•1|rll| iHiiliniiuiUti'ii 

' iSob 

J-*5^ 


ink Inliili II.M), 

<1 i;i. Miiiiin: iiiinli' xi'ilili ki 
lM‘il1 

1 S 96 

17226 

Tt'iiijilf 

Niiii-'taiiuii:! ink. .ViMiImhi <•( 'iiiiin' 

1 ■•ni|h<iiiMl. r,u . iiniiii!ir\ sill. 

1 i^n? 

21 SJIJ 

S|)f iivi r. 

lirn-il ink. \niliiM‘ ihi* uitli '>i)i|iiiiii < 
iMrariNiiiatr niiil mnl to |ihh|iiii ' 
HtiTVi'sciiii' iiml (iiltii'i' liiliiiii' ill j 
WIlhT * 

j i!*!)? 

21.991 

Mnllu 

ln\'*ililc am) itnMili)" ink. Aliiiii t 
and wliiti' (!.irtir jiini' \nIiIi‘ mi [ 
lllMtlllU , 1 


^294 

U'liiibnl 

. . .. r.i\'>ill wiilina. ' 

. liifl! 

24 ( 1+1 

lat 

liiiii-litilt‘ ink ViiriNiii ill Miiiii Hiiil ! 
until: nr otlmriiii'iliiiifi. | 

■ 

\ 

6727 

KiN'I'^liniaiiii 

Suiiimtliitii ink }’ii|fi‘r tiniti'd with < 
Miliitimi ol I'olKilt ('liluridi*. Ink a * 
-iilntimi ol HN'k siU. 

' 

!“J76 

iln« iH'in. 

SMiiimtlii'tii' itik. Tun ^ll1Nlall^•‘^. 

■ </ ('Illicit idilnridi' and nmifiH'Miim ' 
liliitimi-i'iiinnln. idm' iHinnnnii; vioihli* , 

aii^ (itlii‘i‘disi|i|n'.irintf mi ll•>u'•ll(r. 


I 4957 


ltii|*idii-dr\iii)i Ink Tim tnn. ham-, 
nimdi-. tiiii'tiin> nt inm, a.inl ^1111 
nialiii ill '•iiiril'* ul unn*. ! 

i< 



UhI hik^rmii rtr-*> itdaU j 

nyoo 

I 29 r, 

IxuiiilKiriL 

(‘(•|iiMian\ imiitio of limits'll msN | 

1 iq«. 


Kri'tM liuKitiii. 

S\ni)iiitiii'(i> ink; ,1'airr tniitml uilb*j 

noii-lu;:iiH'o{iii'i'o1a7, Mill. VY'ritini; 

uilh siliitioii it fnit and hiibiaiuT 
vim^ar) lo |»roiiiic(;hv,;;ri>H-it(iiv‘ | 

sill. 




M.Y*KJX(j JXKS m 



\l» 

~ • ' 
Niiiu' 

« • 

Hilrilifl-miUtH 

— 




,>900 



< ]in|H‘i ]'H|ii>r tntilt'il (in oni* 

iriili )i<int«'ii<ll isi'inliti. ' 




{I'jf. i 'iiCI .1. siIiitiHii ol Milynwr 1 

1 

■ 



iifil iiltiHictl I)t uiitiiitt ink. Nil 

• iluiii|>inu rniniiiii. 


>Mi;KI\<i 1NK>. 


1K4S 

>‘.|74 

lilMlIl*. 

|\ii*iMiiiiii<{il Miliitiiiii III dhi'r liirtniti' { 

.\ili]ili(iiiitl {^>1(1 miJIn j 

>^56 


* niiitiiii 

I'ktlmnm sill (Piji'U* !>■ (Ik* I 

mUit {Pm ) 

1S5S 


!>111111. 

>l.ii’kiiii! ink (H'linls SihiT Kilt-> nitii 
liLiik liMil iir otlii'i jiniUhioiiiil 
riiliiiiiiiiiioiinitif. 

iIMh 

i8jS 

Miilli-r. 

KiyI iiik'iimilili'r mill riH’liiiinil, niii* 
pi'iiiii or('iimiiim. Alum ii' iiiontuiiU 
{Pm.) 

1 ISIH 

i 

25 " 

MmIIit 

Mtiilili'i I'vtiiTii mill alkali Mill inali'iK 
hill 1 {linn :im( \i>rmilliiu. Alum 
iiMii |in>\ioii>>l\ ti" miirdniil. 

1877 

t '* 

S79 

Sclinill. 

Mnrkiii{< ink jR'iinl. ('oin]ii><iltio» ol 
Him. hIvit uilnih*. or otbiT Mihdili* 
hihiTMiltflinl iiUiiiiImko. 

1S7S 

5122- 

IlirkhKOii. 

• 

Vniuuliimi HiiltK mill oxidiRiii^ Mill iik 
inordiiiit. Fiiriuitid nirnnkpuii.ilcx* 
Iriti. (.’lay, aditiii 

IS79 

3499 

'J'n.iliir. 

Kornwtioii of niiiliiif liliM'k mCliiii tim 
fubrif. 

iKk> 

• 

1771 

JllllUNIII. 

liii|>n'aiui(tiiir blms mlb niiviiin* rim< 
Ininint; urlli(i-iiitro-|ili('iivl']ir(i||rtiilii' 
ai'iiL nnluclii{t aicenl ami alkali, mid 
di‘\«loi>iuit aitli limi. 

iK 8 a 

183S 

Stti'lih. 

Koriiiiition of dvo>)tliillh from |inly* 
Milpliidt^ ol IiiNiVY nii't'ilii. 

1881 

46b 

JiilinMii). 

Th* ol htiI{iliid(‘hor HutpbiH'oniiNiniidM 
of alkali uadiilK m* nKfucini; aip'nlh in 
)in'iioib]iaU'iit 

1882 

• 

W 

lilllgiNvk. 

t • 

I'ffiimrud uiarkiiii? yikh. Saliorlk* fii-id,j 
iiKlioutiiic oil, (•pirith of gly* 

<i.Tin, anil (‘iiloiiriug'iiinltiif (vi>r* 
niiliou. to'.). 

roloiir mi mhI #itii anlution of oaimt- 
cliuin' in (.nrlKitt liitfulidude. 

• 

A • 

>1883 

» 

7 S< 

• f 

HirkiiUon 
and LnitK* * 
1 m>c 1 $ 

• 

_ 

. . .Jt .. 

t_ _ _ _ __ 





SJ-l IXKS AND mill MASDFAOTUKE 


'Ittp 

1 Nit 

Niiisp. 

Snlfk'Pt'iMtiiT. 

mi 

75 » 

nml Iaip^i;* 
Kvk. 

Colour iiiixiil «itli Ihimv o( artHHiict 
tuqieritiiH'. *, iid pijveriu. 
ri‘111 ilh from hmui: mixture. 

1SK4 

9149 

ElickiwMiii. 

IVneil with mitrkiiifr lioint (.XffNdj 
Hith KNO,) »t om* end niid iiiurdaiit 
(|«^n*^illol. u:i\ iiiid iMinix) at the 
other. 

' ti)i4 

15,961 

Hit'kihMin. 

^lonlnid lor )ieiM.il. Mnihtened and 
iilijiliei) to linen. 

; 1SS5 

, 19*0 


Momai^t’) midennt! ordiiian \«rUii>tr 

( 



niMiliihle in uaior. 

1 iSSii 

i 

^7 

Itiiiiiitn. 

Solnhie'.•oloiir uilh iroliilin anil ]Hitnp- 
oinm liichroinati'. uritini; e\iNi»ed to 
-niilmJ t. 

1 ■S'lJ 

5319 

Jill kUoim 

.\niliiM'dM><. solid'Ie in y^l ilN'^ohiil 111 
i'.tj., esi'lor oil. nnd ' »oliition>i 
lliinned uitlilnriieiitnov For im'iii-iIk 



uiiJi '•.■iltilili' Ini'p. 

I’KINTIXti IXK.\ 

1772 

1012 


Ink for printiuir ])tininjr eimth in 
eoloinv. 

iii2i 

4^101 

3 f)>riin iihil 

Soot III liuriil I'oal-tnr U'l |ii;riueiil. 1 



(•nittun. 

1 >»J‘ 

I 

fllS2 

Sinilli Nml 

IMiiiie ink for i’o|iyiiiir hioks 


IhiltiT, 

•*JS 

690C 

r*rnl. 

i'riiilinir ink. t'^* ol n iiiiuml earth 

Hit piitnient. 

1 ">53 

4*3 

(•(mmIi'II. 

I'm* of residue from imrificution of nielu 

oil. 

!i «53 

1900 


Poailered liNil nr piitnient. 

1 '*>53 

I9S> 

Nittlojj 

I'hO of n>pjdue rnnii liiMlllatiuii of 
ro'ln oil. 

1 '*53 

■2243 

31 <Mniifiii‘ 

(’fli'lHini'M'd nirniti’ a^ piirnumt. 

l'“ 

■575 

.\n‘lnT. 

hi|M'( 1 iirlioiiiwHi ailli ■'uljilinri. ludd 
no |ih>nient. 

! 'S54 

•490 

Ih' 111 IlNi', 

Addition offthivnn. 

- 

_ 

32 

<* ! 

Lhps«\. 

(irdin»r\ h|Hii{r»|ihie ink mix'd with 
viirfiK'i niMii, and Vetikx* tar]>t>u> 
tine. 

1*35 i 

5 “ 

Kiihltnuiiii. 

Addition ot rdlielit'oto letterprPMi Ink.* 
Addiliit,'! of ni.in^mneM (Himti*. *' 

1*55 ■ 

1918 

l>i‘!» IUii%, 

JKV) ' 

400 

finhil. 

Addition ot odortieniiip I'SM'iitial oUm. 

i8;6 . 

416 

ItniiiiiiHii. 

J'lttinent l^iin liilutninoiti thalc and 





l■^lI^^TlNQ INKS 


I l>iU>. ' 5a. i 

I-1. 

• i8j6 I 

|.i 857 Ilia 

p8s; iJiS 

' 1S57 1744 

1858 ^1187 

1859 JJO 

1859 34S 

ii(59 1^2 

2o8( 

' '859 ajg.^ 

ISUO "jss 

' iSOo 1445 

2t>4D 

. IK62 767 

1S62 2654 

, 1862 3074 

iJi63 >5^ 

1863 3204 

• •1&14 2854 

i >805 3 J 2 j 

, 1866 307 

: 1866 1737 

• 1808 2578 

I '889 439 

I IS69 28^ 

' j 86 i /^ 2946 

; 1869 ^2993 

. tS69 ^543 

1870^ 967^ 

1870 ^1419 I 


UiMlerwwKl I ('»iiyiuj!: |irinting ink. ((UIl ami fw 
, iifliUiiirL wiwMilpbnii-.) ' ^ ' 

(riiiWaiMKL (*ii|»inK prliitiui* ink. (l4(ig)nio({ cx- 
1 tm-t) 

Alutthcffh I Uni^n mk, Clironiiiini uxidi, Rud var- 
! iiinh. 

ScttjjMau. , Tiik f(>rch»]H(>K * 

Stuart. I ItiMiliU! fftini dintilluticiu iif hitu> 
iuhtotiH Mdv8tui>eti(iui8 jMgmviit. 

'udlc. «LillHifnD|iluc ink eoutttining gntta- 

. JUTi-hll. 

iliN^. ‘ Ink liiri’liiNjiK'ti. 

I ladlii Id. Au|Kinitii8> f«»r nirnihli iimiinllnctiuv. 

rolliNH. f Tmiihfcr ink. 

i'altiier. ' AnirM)i>h.|inidtKtti>.]4gi)u*nt. 

J|allaiid<‘. ' SaM) printing ink. 
iltUTT). rigiiK'ut iMvjiartsi frcim carhonlM'd 
M'iiiM. 

N’liil. (iriiMliiigimllh 
HnNiumn. Inks roriirintmg <m gliiM. 

I I’rluc**, _ IIm* ot )N>tn>liinii iimdiirtij in litbo* 
gnipidft \an>ii>h. 

('nx*. ! Tcli-gnijih i«k. Aiiiliiu> in dilnti> &](.-»■ 

lull, lliiidkiwil «illi gliitfu. 

! PigiiM'iit iri>ni 6lralt'. (/V</r.) 
iliiglu's Ink for cluiiunt. ('oni|Hmiul ofKtannk* 

' ai'kl and (‘kromiuui oxide. 

Jlowle). I of |)itcl»\ Inun difttillii* 

' tion ot •‘Ottun oil 

Xentou. , OIJ aulintitiitu prepared from glue or 
a gelatin. 

Hoinieti. ' Animal jiitek (Umv oil intch) ok lump- 
liIaekbiiliKUtute. (P,«r.) 

Iloliiieh. ' Itfm. 

I*, and \X, • l^iginentK. Oxidea of ktin Iniited with 
llmige. ' earlMiuiw'd fieal. 

Hliiko. Indigo ivintiug ink. 


Kirrliner ' JVlibleiiriuriugiiik. FerricIi.vdroxidu 
mid Khm>r. ' with binnln in a wniidu 

Ma,\. I ^1Ml-ule»gillon^'nka. Glycerin, gnma, 
I »ud pigment. 

Kloen. I Wate^eoloiir iiikx. i’iguionta with 
' ,gl}eerln, gnma, align* or other nub- 
• blani'i'a aolnhie !b water. , 1 

rhoio-mia'lwnivul ink Kxt.n greiwy 

ifnejiaon. tGrindingauilla. 
liBimmcr. Jtik eoiitniiiiug glycerin, gum, angar, 
ittul pigniwit. 
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lhii> 


Kaiiu*. 

Siilm-i'i-nuiii-r 

- - 


-- 

- - - - 

1S70 

I&li 

i’liiklii'Y. 

I'm- III amliiK- sill- mill 1 I'l-.i-l i-uU- 
aiid ail oviili-ina uciil .«* 

iii;o 

27f)2 

Inki* 

(ri>ii(i.itii. 

r'i‘i*l |»t‘inilriiiii |inH|fii-i>.. ^ 

1S71 

6iV) 

Likr. 

CojiMiii! ink. I's-iil timilM-llt -nlllhl/ 
III n.r -r and ol m<(iiIi 1 i- itnnt- 

1S71 

2/45 

l'nikiii‘\ 

1 h-hI tiiiiliiii-sili null Milt-iil >.iiia> 
diiiiii and nnki-l. 

1S71 


.M*'( ri'iiih. 

.\|i|i:ir:iiii- Itii lih-iidiiia i-iiIimii^ 

ii .73 

2133 

I.itllr/ 

IVift-i,i|>liii a|i|iai!iliis Ink nt aiiiliii'- 
liiiu- IK al\n-rin. 

*^73 

3120 

Ma> kii\. 

('•1 >>| ml M-iiM-n-d Itiiiii na-tr 
kilirn'. 

1S7J 

317''' 

N‘i-wl<»n 

]'ii!iiil III' >1 [iiintina lal•l'll- 

r.s;; 


Kiiii'dMti 

iiiiiidiic null'. , 


V'-M 

Ihuli. 

rir'‘|ii<H>t ink. .\dilittmi 

I»i\mI>-i 

iS 7 .i 


'•niilli an-i 
hiiKilain. 

liiMiiiiU i-iini -iv ink (ii iiniloniitiin- 

]M riiiir' li> I'lh- iiM' 

iN 73 

41 '(ri 

'1 iiiiiim' 

1 •< III ll••(\\ HiU iiiid |>itilii~ liuKi 

iS 74 ' 

2iiS 

< lillk 

\|i|i.iMtii- lio iii,iiiiii.ii1ni<' Iain|i' 

lilai k 

1S74 ; 

; U' 7 S 

ill- 7 .ti( i-alu 

I’.i)>viii2i<i|ilii-- ink. Citn-I'i alk.il 
-iilntimi and \iiii(hk> lii«uii. 

1S7I 

1849 

ri*ii'.'iii' 

(‘.11 ll■•u III a -lin-ali -iiluinni a- indi Ii)il<- 
111k, 

iS 74 

J‘/I 5 

Clark 

Miiiii|iini! ink .Niliiiinii III roluiir ii 
all nil'll and iilu-i’iiii. 

iS 7 l 

44 j I 

Kiiali 

M.-iniiliM Inn-111 |ii<2nii-nl •luiiiaa- Inr 

I'VS 


Wliitliiiiii, 

Ink Im iiiiiiiinuDU kihmI. 

1S7S 

ViH) 

< lark 

I'nidiKlimi cl .MiiltiK- lilai-k Inr iHiiil* 
inu 


KUI 

MnUlKlki- 

Tran-li‘i ink iJ’rn 1 

iX 7 S 

3762 

l'.lil-i>ii. 

Ink {iiraiil<i2iM|iliii tirinhna. rrinl<-r-* 
ink lliiiiin-d mill 1.1-1111 ml. 

1S7I) 

W >2 

lli-u/'l. 

rrintiiitt nil nl'n- 


220S 

hniitk* 

1 iiliinn-d irUttini! iiikn i-|i>rial uii- 
Hl-lf * 

livTO 

2021 

2Sit<;:l<‘r. 

)|i‘t:illi> iiriiilinu ink-. Solnlun id 
iiltniniHt a- n-lili 1'-. 

i^j(t 

3270 

1(111 trill-. 

riann-iil-i Irmii iiiilliraiili* iiii|,l nlln-r 

t 

• 

i-iKik* (ff’ni'.) 

1H7U 

*<M 70 

l‘lllklt>‘K 

Ink liir(’ln'>|iii'.s I'-i-iit ri-rriKsaiiidis 
Midi iiiiiliiic (irV^-tnlili* (-<il<iiiri<. 

1S77 

f&l 

TdHiriH- 

^ l'liriin-iil| Iriim niillinn-it^. k(‘. (/W.) 

1877 

8*^5 

I'(llllllllft't 

\iilii-^ni|iliU' iiik ^Aiiiliiin ciliiiira in 
an-in- Ill-in and ^lu-i-rin. • ti 

lit;; 

0<t> 

VVilliaiii. 

I'Hiiliiitfiiil. (t^d -ti’iini. 



I iUNTlNtt INKS 


2:57 


Iintc. 

Ko 1 

Xjiui' * 



llontml. * 

1877 

.*40;* 

L'yciiMix 
utnl l4i}iii\. 

18;8 

270fl 1 

liMoii. 

1 • 



1 1878 

I 

509S 

Wintci lioll. 

1 i« 7 '> 

•141 

Ilinliliiii 

1 1X71) 

1 

402 

Ihinnticl 
amt .Innitl. 
tlr.i,i. 

11S79; 

2518 

1 1870 

3 .WI - 

•Icllcriis 

i ‘Xil 

tfU)* 

NcsImI 

! : 

1 

4524 

(hslMlcr. 

! '■ 

' 1 * 7 ') 


ktsM'Icr. 

, '87') 

47KS 

linni,\. 

1 1 

4997 

lltiihUm. 


52 J 2 

IVirlh. 

J1880' 

827 

rilchlenT. 

1880 

1028 

KWiii. 

• l88u , 

1&15 

Ali'xnmk'r. 


183S 

SlH’ltK 

j 1880 ‘ 

'071 

Hnvittnv utnl 

1 

Cnlliniaiii. 

1 1880 < 

m 6 

KcM>H*lcr. 

■ 

1 1880 p 

34>8 

I’lIpTiT. 

1880 jtSQl 

Ilivtmiii. 

1880 


r>ii‘ ki'i'i. 

►iKto , 

4840 

».<i. 

1880* 

4S74 

^ Itoult 

< ! 

“ . 

i8Sz; 

•m 

PniiTi*' ninr 

i ' 

1 

Ilcll'AV. 


IniiH iiiiit (luit'otil. 

KiitfRiHiitK ni^ <‘<Miriinniit Mifrnr, iriitii 
iiniliii-. :iii(i hilmli's 
Ink l<ir |iriii(iiii> i»n t-.irrltt'imnns Pic* 

iticHt mill uKrcnii or nmltiwK 
Ink iontiinii, mNnkiroii, hiiiiHiit 
»illi \»rni'Ji 1)1 imI, r<»>inii, Vt’iili*)' 

tiir|ii'iillii<-. nii\, hihI iIii\. 
Mi'lnllir ]i(>mI<T hiftiriior^ltjl nitli 
Miliition ol Miimti'. 

Kaolin 1 liiv >1' n In-M* tor tlu> 

' l'ii>|itti.iiioii of \nriiii>li li\ lr(‘»tiiij> oil 
^ flili hot iiir. 
rnni-'ltr ink. TnurlraiHl plin* 
hik for ('tni|inv. Aiiiliiir iirniliiic ink. 

I \\al(>r (*>ilour imnsfiT ink. Mixliirc 
of ,1 mitm'colour |iii!ii)i‘Hi in niiiliiir 
Mith i'liccrhi. vnrtiihli. Hint 

iiiincml |M!riii>'iit. (/'no.) 

'Ink lor xiin.'otrni)ilu> I’llcli. l»r oil, 
llltl^ iii’id tiiiilinc Violet mill nviiluc 
from (li'-ii|Litiiin oi ro»iii oil 
TmUhli'r |iriiiTiiii( iiik<>. 

1 Ink lor ciiciiiiiv. lliuliroiimlc, fcrroiiK 
Hiljilmio. 'li>rnK'\!iiil<h'< lofmoml, 
oMilic nchl iiini du'i'iin. (/'nir.) 

('mil turns iiitfiiienl. {l*iw ) 

' Ink lo^{;!»^s l'i81iM‘iit»- mih cofKilln 
I iiHlMiiii, Venice (iirjientine. rohiii oil 
nml ilricis. 

' Ink for iiriiitinu oil clolli 
I rn;nu‘nt Irom liitiinu'io- nml li>ilro- 
' iiirlmih. |/*ivir.) 
j Vm‘ of ihciiijt Milirtmuv ju ]iritilin); 
ink. 

Tm' of « vcfsctniilu 1‘oloiiriuK* 

nmtliT. 

I Ink from pilcli. bitty nchl nnlliue 
violet, mill Itir nil. 

I ('olonriii)i coiiiiwhUioii for l»i|>n‘i«fon 
roliivs. {Pnir.) 

I Kh'Xihlcink. Aniline, nn'ticnciiL ftlit- 
u V>M‘. jrliic, pljiviu niiihvaler. 

IVc of oil from cotton mistc. 

Ink tor niluHi iiriiitinir* 

I ]^nk lor <*^111101(1 Aniline colonrn in 
I ’’ I'nrlNilic ncid^ 

' I Ink for chmiiuK. 
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I IifttF. I Mti I Xiiup. 


V 

is8i; 

436 

^ ruirsiii. 

iSSi 1 

814 

Miirii* iiiid 
]toimi>^ illi‘. 

iSSi 

ro3 

third and 


Coliloi. 

xfS&i ■ 

1002, 

I.oiiir*rh.i« 

iind 

I'm-'tiiinn 

iSSi 

1203 

’ llnickchu-i-li 

1 iSSi : 

2103 

lliib'tntid. 

' 

2274 

' W. (I.iiud 


K. II. ^VIl1t•• 

liiSi j 

iSbS 

1 Jl||-H)U 

1 

iSKl ; 

4410 

' Mnlh-. 

ihSi ' 

3f<>5 

(ilinii'T 

)8Si ^ 

SW 

Mm h-. 

18.S1 


I'latk 

: 1S82 ' 

1 1 

72b 


1882 ' 

3oS« 

Wirth. 

: 18X2 ; 

324S 

(•lllMIlU 

' Iilll2 1 

4106 

Clsiif. 

1 •’“t; 

949 

Xi-'iiit. 

1 .883 : 

I 

lf.i8 

lillkl'. 

Il^^4 ' 

22W> 


m 

\X85 • 

9*19 

Mutohm. 

im 1 

r<oi> 

Uini*-i-l. 




' IViHi-ItT i»» fur liiitluT, j\r. Cun- 
tniiiiii!! lit 

ol mMuiliMitioii.f.i/. uluiii uT mhIuiih 

Tk* oi iiilrii' t»l Hignrii. (/'««.) 

I*'*' i)| iniiiihi itlnt-k fniiii Icuthir wnoti' 
»- i.tiu|i-i»twk MltMltllU-. 

Taimni Iruiii >|rut tiiti iitiuui^ 

(/*«».) 

rriiWh vanii-li ttiUnnil lltiH-inl nil. 
(‘iilo|ilMin\ iinil imnitliu oil. (/V<u 
, r-f‘ ■; oil r.\(init<-i‘ Iroiiifiiuiiiui'olloti 
ttlMo. *’ 

rolU'llMIlilltK liridtillL' Irk niHliUltliltt 
imiliiif lU •■•Mulls Li, 
ink troiii (iilili .itilhiiKvtif oil. i»r oil. 
siiiilnii' loloiii .1)1*1 liii>riiitliii!2 "o.iji. 

( \»nl.\ 

Flo iihMtl itriiitiiitf ink, r^i' ot »••l■■•'to^ 
|Hiudi'r 

Thiidii) liliu'k Intiii nnMi'tiiii hcjuors 
(ilk loriiii]m'«Moii'>ol |Kiit*ti)s I'lmi* 
liiiiini l■•»)n|lomHl. kt*. 

.\tih«m|4ji<' trnn-li'r ink i'oiilnin> 
tinittids itii tiroiiiiit<'s Li‘rnrMiiti(l<- 
iitid iiliinis 

Inilfhld*' iiniutim ink. I.hi-Mvd oil 
\aniKli. l.iiti|KlilsK‘k. iiihI Irrric <dilo* 

, ri*l*‘. 

' Mnii^ruio*^' |K‘ro\i '••»«]»iiriiii>itt. 

: ili'Inllii* inks Mi'lnllk |Hi«d*'r niiM'«i 
• «itli iiH|)litli» ami ‘Hdiitiimofriildii'r 
' ID I nrlHHi hi)>iil|iliiiii'. 

Inin Milphido iii<'or|ioni(iti with M«iu.* 
jnnii. (IT lll‘•■d xiilidiur. 

Ink furiliMiii's I s*' ul dmK'tion of 
ulktiiiid root. 

' Ink iiidiiomlilii-f jhuhIs (‘iioiit* 
(dioii''. ))fi|>litlm, nil Imit. aiiij Mil* 

' |•hllr. 

, lirmdinjrnilk 
ISltnionl fn»it Miitnr ^r•lnll 
\ R^lli^ll from Mi'll oil lo^iiu ixtreDin 

I aux. lHi»w!ix.i('ij| <'n|iiil Miriiihh. « 

! ^'iudhIi lor tiMiii! fniii'f n>. kHtu'nil 
T ]iil<‘li.''lii'H\) I iixiio', iiiid iNiiNiitm 






PmOTING INKS 


i6ni I (lUtlK*!]. • 


1076 Srhliun- ' 

bciyer. 

17,925 (imih. 

I321 

15.96S Ki>ik>ii, 

Hnrmp nuil 
Bntwii. j 

I 5 - 4 S 7 i 

6287 Wfijclit 

8971 Milk 

15,839 Bninriii'. 

2a830 Uih'Imt. 

11,1^ Molt. 


iS »743 


16,689 J^nkf. 

16,757 Jiwt. W«‘llw, 
and Hiddo- 
{irloui. 


, 873 lliidwHi and 

Hilk 

1^2,104 Bmndt. 


12,200 BerHmif. 
17,635 

I ^ 

12,280 (*hflni1 jrlaiii 


liitliofrrniditc ink ui iiitcnsi* ndonr. ■ 
\'i'ii(‘tiaii Mm]i. niiwluv mJivIJm'. ' 
tiir|,)iitha>, Inniiiddutdv or 1 
MH»( nililNil Kitif wnt(‘r for iiw\ 
Addition ol t'OfivtidilocoKttirinjr'OuiUt'r j 
(»lixiinii0)iil(iTiii{t(‘oIui(r(madditioii ' 
of alkali. (ami aal 

ink. Atiilini* black, in ' 
ntiiliuo, ciirlHilir acid. kc. 

Tiik tor ndliilold. AiiiliniMljk^Mtnfl in ' 
ciirlNilii* or iicidh' nidda. j 

.IntiMtitii ink. Vh> ol ]H>ri»aR}ntTiatt> 
or iiittiiitnith iiMtl ill Miiiilan will* j 

ir^MT. j 

printing ink, (.'olmtt Hilt in { 
dilute uicohoi. Inking rvllorh U> k , 
NiromI witiiiiiN)r1a>ntnmterin),<.j7.. : 
liniiiiol. ' 

tinnitHry ink. hirt of 1 inlori'd ! 

(niiii>|«n>nl willi “nicdWliue oil.” > 
Siiiiitsiry ink. Addition of aiitiM*])tir. { 
Mh' oJ MOaUtInid liitninou (niiiltiiu) 1 
with or mtiiont liliick |M|nm'n(. I 
f*H> ot fine Hkil diiat inirnioiit. '• 
Ink frommdiliir from ibi>tillntioii of! 
IM'lrolHiin M’lth riwin, icum. nud {lig' j 
nieiit j 

iiiiitalioii inctailio |triiitinji inka. Nitro> 
iMMixcno nnitino |inMiii(‘l, iiimc acid, | 
mniiidi, a|>irit. wmii. roain, kv. j 
KoiH'li^iiit ink Vamiiiie, fully oil. 

iiiid inmnent. ' 

Ink for Ac. Black from Mtinir, , 

or enriKin liliick. caiiMic ]Ndahli,uxuiic i 
iH'id. Indian ink. 111111111111111 com* 
{HMinil, }(a 1 k ftniii nrabic, aniline i 
coinin’, and antcr 

Antihcptic ink. I’lmnniiiniiinti' or < 
Hicnlyiitua. kc., alMi irliitiiioiih com ' 
||iiand. 

}iinco}pii|iIiic ink. Antiinon.i lilai-k. 
Imhic lilaclu nvinK xtronit TamlKii. . 
IkTliii ldia> nud onlimiry printing ! 

dlik. J 

IiitiiosrmidiictraniiilTiMk. • * 

iU'ianniw of I'oal tar dyi- 6 lufiB«xcii iw ! 

|il|>uicuta. i 

ink for c*rtri(|p’ e«w. Vaniixh. pig- 
iiiciii. and drj’tiig oil. I 
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>>iue I \h. Nhiui* ' Mthiivt-iimtitr. 


72(iJ niiiKcHK MfMlIu'iuk' AliiiiiMitiiiu,.iKi{ 4 'rtrU 1 i 

jDirtii-lnf 

15113 i2N(ij i* )>li\ I'M-itl Kklliiu'‘•‘1‘tl ' mill iillii'r 

U'ImI iiiumiK'ut*. 

|S()4 <) 36 S IWitHiii* ami ]niiitiim ink 1 'iuim‘iil iniih I 

\ntiMii* liiiM .(! oi! 'itiMdsi'limlcaiiiili'biriD*. 

15114 inni<iiii\ rnntmu l>»iii nii*^i| h|H> im (in fml, 

\»MiUi>n Ilf Mi*( Iim* 1*1 ink 

ftSo.} 2(1423 IkiniU'-ll PlIIttlllL' '•(•ItT.ll litkilll-' III •nir nil* 

jii>"ii>]|. Ink' III >in|>' im mIIiis 
l>ii‘\i titl'd Ihiiii iiiiAin^ In (iilduiiin 

■it lii'loi till, tiiqi'niim'. ur mt 

<•lllklll>^l Ulkltll. -Illlilllilli cthi'l. illll' 
II, (iii.i and i|M<:ii Miiiiliii 

^^.^5 *153 iiml Jli'tnllu mk*. Itinii/i'j*midM 

>«aiiu. null Viirut'ii timi t.irdT>i' i.tl. 

1S95 no^N lliEHk<'i’. Ink' till niHil 1:1111.1'. |Hi|tt‘r. ki*. 

''■iiliiM r«>v>nHi with iiiliinri'd hi\i*r 
n>iiiii <.iti Im iiimnnl In 'UittiMi' 

ll■■nlll III'. |< lii'iii'-tiik I * 
tK(i5 i 7 tSiiK Hallit 1^1111111^' ink fm itnitiiiinit 

Uiitiiik'. .Vinlini' «{M‘-'iiitl ll'■‘<l. 

>^■(1 ' Inilor I'niitinu in'I'li'nil ctilniii'III iiiM' iiii* 

i'iHik». |iri‘"ion. Ink' tin-itninl tr«iin 

iniMnitl'V iiilititiiiii i>t i'«i)i.iiliii inii. 

'.■111. uUiiTin 'iiiid»tMi<«d«>iI. iN'trn- 
l« ttii tnriH'iitini. timiim-id iinrrli, 

• iitiiniti*riii :tmt .in.iiiiniiti. 

i3.i>S 'JiirniiiH* <>riNi)in!! ami nuMin: hull, iiiilrrini* 

f'») ifc'iniik' t*>r nitaiiiiir mllm at 

dillHi lit 'ii>" ■!' 

iV» Hi 274 Milnllm ink -ftlalilr fur 'twil 

nmi'hiiK'' Mi'Hillh' |Hi«di*r «i(h 
L'niii nttilni liii'H >1 III), iii'in nil. dW' 
trill. R'd l'‘»il. lilbiirk'i'Hiiii tnrtnitiim. 
iSijfi I'ilit Mil [ml* ('idiiimM ink .Vlliiinmn {iRiNinitiim'* 
Iiiiii'tii .iini null f>)^'ilnH{ni)iiim'd }iiL'im’iil>. 

( hii"!i:;m 

iMiti ^1 i/u W'lili. Mill'll ink li>r und 'tiH't |)liiti> 

jniillinir. Nnilnn* iidinir iiitimsi' 
III Ilnur ttiid nisi 3 iii'ii»iMAiii|ivilii 
'ihIiuiii l■:lriHlll:lll‘ iiml hi]|)i. • 

in'i'i 30121 [tniilt. Midalln ink ). fVnniiHh 

• iiiidfiiLin'iii \f nit]i>imiir<')Hiwd«‘r. 

In nil'll' ri'Iliilii'i" or hiuhI iumdi'r b*> hhIi* 
'iRilHiii for niAif. 

1K97 •ji2i 'luvlnr ^ I’niitinxiii'n-M-Kil iiilnfr''inii/ttRiii'- 

* nil'll* \ililtliiVi III |Mi«di'ri'd iiiMi* 

iniiM' •’ Und uli'idiiii tih 'idMnni'i'M 
' iniihi'mti'd «k I'ul. S370 III iSnjft. 



I'llfNTlNG INKS 


211 


SiilyiM*) 


.jiio? (Wv)..*, 

I * 

I»j7'ty7}>j Wflik 

' 1^)7 


• iS «»7 

■ iS*)? 


I 8 y 7 

I IN)S 


,2j.oSu IlmiltM »ii(] 
• Si’{»liloii 

1 245(114 SiiKip 

{ 2 <J 72 S ItlllUicI'. 


30 KVf IllltfiiT, ! 
' 521).^ ■ UniiiKinL ! 


tSuS 11.1)51 I llutlillf I 


I ij^K 

I 

I 


I >90° 
I r^uu 


20.5561 riti. 

25.071 I Stll»|L ' 

' ' 7-557 I J’ni'Mi'jr i 

• Arts ('ll hik) 

‘ OriMI , 

; 1J.14S "’iiiu*. j 


Mixiil ineiiM'iiU kikI (artiioh iiiiiiriNi- 
rali'it lit UM- 111 il^|N>rlii'atiNi s(i«iii j 
iir i-ti'iiiii KriiiiTjini'i'iin*. niiiUolulilc 
linHlnrlM-iiiiili-iiH'd. j 

Fujiilni' Mill'll ink. IlhM' III ilnirni 
•uxl iniicli* Midi (•hisThi. Miiiliiiv 
(hi-hiiin aiij niiliM'iilirtifti'iit. 
ink lilt I'tdii'M ili‘M};iii. nil jchi-M kc. I 

(‘olllalli^ w.iN. ('tiiiuiiii ImlNiyi, Mifl|i. [ 
mitt lnui|i liltifk. I 

.siil»titiitr liir liiwitl nil. I'm* oJ | 
(in iiK. lllill•>l:ll nik c.y.. uriMv oil 
SiiMiliin* lor liitMHsl ml. ri>li)|iliuiit 
ii^siiilntik* Mihoiil wliolk nr |i»r> 
(killv Ni|Hiiiilii>il ttilh (■all^(((' mhI» 
nr MMUiiin mIIcuIi*; nr um* of liiiii-- 
niMi). 

Iiikt iiMil ill iHinlui'linii 0' onloiir 
-)irhitH. 

Ifaiiiiiiiniil'liii' nr .\-ni] imnif ink. 
Xli-billii* nr <'al(’ur(■n■l^ imwili'r uitli 
Imilis] oil tiiiil iilkali iimiiiKlc 
rmiliii): MatigimNil Inhrio. ilclnllic 
imuili'i (iiK-ki'l) nMh u]Iiiuiii‘Ii 
or nllicr lliit'koiiiii}; 

V/e ol ^‘iHlinnus t'i)Ui|Hiiiiiii fmiii 
kvl]!. 

IV of iwliinil ilniiift miiii'nil oil 
({•riMv ml) in ADriilhli. 

Tm' of inks Ilf (lifli'mil uousiKU'U(7 in 
(’oluur ]iriiidn{>. 


I 4 .S 8 () <1};'^^)' I 

17.126 ^ IloilT. 


nijriiruiiiiit 1 <')iriiiliug. Sinflnl hlll>(•l^ I 
of (Miniint-Uioii coiilniiiiiic Du* ^ 
(■nimim. I 

AilinixMiri* of ink I'fli'iliHi li) lii'nliiii: 
luid inii-littiiirnl npibilinii. ‘ No luill ' 
nM*!!. 

Ink for jiriutiiiir tnini)(inn‘ii('ii'x on | 
(tlluloiil. IMginents unil niixtnre of | 

I I ether,('aiu)Jiur.{HirutHnoilnmllURii-j 

igoo'iTtfKj Sli'>(*nMin. j Frintiiig <U*sii,n)K ('liiiiiiring mihiur on i 
' Itximiiniv Vm* oif (*011111111011011 ol ^ 

iPimi^neut and nou-iicn^eiit j 
Miloun-. 

1 ^* of re^lnutii fixnu )Hiri(lcutioti of 
cotton-sM oH. 


I 


1900 


53.231 •ilrilwli Oil 
Mills Co. 

f • ‘.lid WuM). 

• L • 

A— 
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rttc. 

\ii. 

.Nitme 

Subjc^-auiiiT. 

1901 

1366 

,IIux, 

IV (tf iln>ui(; m ^ .>li‘v«>lo|>* 



Hinit mill hxitip .if |iri' ting mi tuc 


1901 

Sl6!i 

Jinm]. 

ITw* i(x|(>]ihi<ni>lfIiio)iul{ihuiifltf4 m** 




{KiTincMtK. 

1901 

6061 

WflHlI. 

IV Of Mitiitioii ol roMU iu niim>rH] 


• 

oil an rnmixli. 

1901 

8646 

T«>i]kniii|i. 

Aiitoprn|>iiii‘ ink. 

1901112826 

WjvllfItT. 

T.ithoi^l>iuv iirindnfr. Ink Tfor cmio 




tiiiiinifh borikiufr. Ilffnii'iit. iiiriiiNh. 
fr>vc«tiii. iilkali iMill. tffrtar. ami 




hir}'''niini\ 

1901 

83.892 

LiliniMil. 

PixiiifT \arni»li /or |ii]rn»iitM for IfKiiit* 

i'ru<liietion ot ilnrk ^hu(1(' on colmin'd 

1902 

8371 

iV'limil'dt'l. 


irroiitMl. rNMii a Miliitioii offl nwn 
with or witiiout 









INDEX- 


Acii>m* of inks . . . 

Acomf^lls.t; 

Alder bark.65 

Ale])po galls .... 38' 
AlgarobiUa .• .... f)6 

tanmn. 62 

Alizarine .... 175,177 
iji marking inks . 205 
^ in printing inks 176 
orange .... 174 

rod.17ft 

yellow . . . 174 
** Alizarine " inks . 13,(4 
Alumina lor printing 

^•iiiks.165 

Aluminium powder m 

inks.212 

Anacanlic acid . . . ui/b 
Anacardium occidcntale ujS 
orionialo .... 103 
Andr6‘8^apparatus . . 145 
Aniline black inks . . 111 
copying inks . .. i8() 
dyc-stufls, Ingitivo-' , 

^ lU'ssoi .116,172 
in gall inks ! 07 

inlapowdem. . . 2.;{) 
marking inks . . ^03 
priniMg inkSf I. . 172 
Dftitingiftks . . 13, y 5 
•Antwerp blue . 1*5 


Aphidc^t*gall8 • ^ • 45 
Applgs ^ si^om . ^ • |4P 


“ Art shsuics ” in print¬ 
ing inks .i; 

.V.sp(‘rgillus nigcr . . . { 

I Atjaraentuin . . . ./,j 
Anreolin. 

Baildon’s safely paper 211 
Babandc's safety iiajicr 2ij 
Bank-notes, ink for . . 181 
baryta wliite .... 174 
Bas.s§rah g;dls . . . 4H 
Baudrimont's soluble 
glass ink..... 20'j 
Beau Chesne's book. . 12 

Bichromate logwood 

inks.10; 

marking inlni . . 202 

Bistre.136 

Black for printing inks. 150 
„ „ „ mixing i()0 

printing inks . . 151 
writing inks . . 87, 
go,log, 111 
.Bleacliing writing . . 127 
Block books .... 134 
Blue aniline inks . .117,220 

galls.?8 

lapci* 3I3 

p^mente . . *115,176 
^ printing inks . . 176 
syfhpathetic inks . 21^ 
writinginks* . . 114 
Blue-black inks . i 3 ,« 94>97 
















2U INDEX 


liiur-^nvin ink.s . 

07 

Chipcsc ink, tests of . 

3 ^ 

Jkiih'd oils . . . 


Chinese pnntiiif; . . . 

•33 

HoUinV apixnatiis ' . 

M 5 

('Iiroine lo}^\\(Ki(l inks . 

105 

]»r<H.'i'sw's . . 


■) 'Him . » 

117, 

IkK>k8, liloik 

Ml 

' 174. 

175 

Dutch . 

i .?5 

Chioniiutn oxide . 

<15 

f’arh jiniiUil 

131 

Clerk Maxwell's 

• So 

(icniian 

1 ts 

^'oal-tar colonis lor inks 

1 Is 

Ilaluii . . . 

I ts 

(o.irse urain setei iis 

i;u 

Draxil . in 

.114 

Colialt III piintini' inks 

>77 

(•n'tiiir. nu'thnd punt¬ 


salts in sMiipaOndK 


ing ink 

ns 

inks . . 

*‘5 


Hntish ^alK . )/i ('oi Inn mI in tnks 

Hmwn maihlcr ('i*l«*iir,ih.it’icini'*<il . i7«> 

piKiiirnls t(ir )iiint- ]'hulo}!ra|>ln( t.ilsi 

injiink i;,“ fiuiliom’d , ijJJ 

Hurntoi] . . M-'-' I' llicorN ot i;n 

Sifnn.i 115.17s iuT \»"5 iSc) 

M rrcn«. . i'<ci 

(’‘lum'M man;,'!' . . 1;; Coloinwllif-ht 'Si 

xelliiw. . . 115 jnjinnnts. iSi 

CamTllmK mk punting mk^ 

CarlKin hiick'. . i;^ siimis . i;<j 

('xuniii)ati(in ot i;; Milling inks . . n: 

inks . (oidins. Infjilivi* . . 

transition to . •» p.rniainn<\ol m;>/- 


Cardol . 


Consniardtplxihs . 

1 

Carmine. 

115.17^' 

(op)M'i lo';wood in'. 

itn 

Ciisln w nnt 


in.iikme inks 

. in 4 

Ciitfihn. . 

s * 

CopMin; ap)Mraliis 

lOi 

tannin . 

51 

ink peni its 

l<;n 

Cheque inks 

i «3 

inks 

. iSh 

Cliestiiut haik 

si 

paprs . 

nxi 

< xtra< t 

si 

Cmiaiia riiMtiloh.i 

5 <i 

ink lioni 

. 54.no 

thvinitoiia 

. loJ 

.slulls . 

• 54 

(orrosuemss ot inks 

‘A lij 

tannins 

:i, 54 

(iiinsonlake . 

IM. 173 


(‘Iiiih'si* f*alls . . . 40 .('uthlKTl, (lospi'ls ol St. . 8 

V apliisol* . j; (rttlolish 15 

(’hiiics^ ink lossil^ . . 

(omposition .ilj 3? j ink (mm . . 18 

iiitmulaitniVof jS, ^inkMrsol , . 

.V» sint’iehot . ^ . 18 

ipialiticso( , ^1 , (^/nipi^ie . ,• . .*^1^47 




INDKX 

245 

])V4AJAV\G . . 

’i(>R 

rtall inks • . . . . 

<7 

Damlclioii juice . . 

was*. . 3r),4. 

Djcterich ‘s s:ln)t»l ink * 

loS 

<Jal '0 acih .,. . . .* 

68 



inks . (/>, 

'<>4 

Dividui . .t . 


reai^iniis ol 

(H) 

f ink troni 

S>> 

(lall(>taiimc*a(id . . . 

W> 

^ t inniii (>l . . 

vR, 

cdinpifsition of 

f’7 

I^omestir ink-makin;.' 

ll 

detmiiination 


iVuibk' ton*' inks. 

17 X 

, (ll. 

80 

DiuhI inks . . 

.*_’l 

liTinentatiiiR of 

4b 

J)ricrs .* 

M-’ 

• 

67 

Ditip M.Kk 


pnijXTtiosol . 

68 

l)rMn!;»ils 

1 |i 

reactions oi 

60 

Diirluni lH* 4 >k 

,s 

<; dls 

. 1 " 

Dntcli Inoks . 

1 .s 

•tcom . 

4.S 

pimti(i!{ffik . 


\lepjM) 

Ikissorah 

3 

4« 

KriVi ‘11 \N |>.ip\n. , 

1 

blue. 

.!« 

KhvlitL pKKiss (it mnk 


Chinese 

4» 

^'firnisli . . . 

ipj 

French 

4lt 

Klualieth m inks . , 

11 

urwn . . 

,l» 

add . 

d, 

J^liaiiiNe . . . 

4.1 

i''na^il itiiiK add . 58 , 

(K 1 . 

Knopp'Tii . . . 

4(> 

KineuU < 

. 

la'vant .... 
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LttsOeputj^MnAtar.Nnnb'^MQre lUTviV. India, 

^wnuiA cnlHAei» axtrAi'arittiY and HiwiivAbi.T r<»>ildAml ^Tbp votkoBBi# 
cordially KiVHiAiAn'Md a^ tNOtvairsANiJi m ibcMn tronACj/iaty li ntohoi)mmtan|BaIul»l 
»iii, owcof UiA )»riiij8 iwmllitiii of ibu uauinlia!« iutuiA 

KWh UHitSL'ES dRIFibl 1 GO. LIMITED, EXEtEG SfREET, SmUG 


MUQinfimsG ASD 


9> 


^•oovD Editioit, Knbmd. In Croirs Srot Eudiomn Cloth.** ^ 
With 212 ^iMtnti(mfl. b. net. 

PRACTICAL CAICipTIONS FftR .ERGIHEERS; 

* Bt charier e. laeard, 

XlflD«(4'K,NI.XfcliS,11:Kxh. * 

Bf|d vt tiK> Krcbuilnl KnftiimicR IitimiIiih nt al tiie turtitiitc, landnii, B C. 

, Ard H. a GOLDING, A.M.]^ech.E. 

"BlfMth Rhat li idiiiulil faH lu wiUi iikAfiata it aM>ni1 to i4stlcut-« ahil ^rtttkmcn of 
nporcntiB. 

In Crown j(vo. UaD'leoniu Cloth, W'lfcli 105 Jllnutmtififi''# 

MECHANICAL ENGINEERING 

FOR BEQIMRRRS. 

Bv K. S. M'LAl'.ES. 


(VVlRST' - .MuImiuK - IStnJi'TL—Sti-am BBiRitig 

AcTHMitica.- Sicutii I'lptk oikI >al?'k- 1l^Wt*am Ciicmc-JVvfr TniiuiiwaKHt.- 
CtwleoMit: iniii Mam hiiUiiP Mfti'huKT}.'CaiaDil 

On hMmutlHif IWiiik. at,,. I m-OiI liifonnatuui -iMif'C. 

"TIh! tatt id it" kiiMl Rt liati Mfii, nial hlmiUii Ik* in Uii* hjudt»! ever) niiprunUiv' 
—Arom»Ai;>. 


.KiX'iu KiiiTiON. Foliu, Utougi) half-ltonnd, sis. 

TRAVBRSE TABLES: 

Computed to Four Phires of Deoimals for every Minute of Angle 
up to too ot DNtai^. 

For the Use of Surveyors aid Engtneors. 

Kv KICIIARI) LI.OYD GURUEN^ 

Autl^ ’ ^0 Sorvevor for the (lovernments of Ktw South Wiles ino Victnii. 
^lAHsM with tie Cmcuntnct ^ tke Survejwrs-Gaurol /or JVeto ^Kik 
Waits and Vuteria. 

'"IliewvbohavjaaperinicriD ex«a Sownr-wai: will best know how to appreckte 
the eBOimoaf amount of labour repnsented by tbu nluable book. Every Surr^or is 
active practice has felt the w^it of such assinanee raw knowiko or rmni (lli>' 'table*.) 
riiBUCATKHI »nx RKHAIW Wi^^VT TKni.''-A'lWnv*’. 


Strocgl; Hound in Su|»r Royil Kro, Cloth Boanla. 7 b. Od. net 

BONUS TABlaES: 


For .faleulatlng Wages on the Bonus or Premlom Systems. 
For En^inming, 7 oti\picai and Allied Trades. 
tfv BEKUt A. GOLDIKG, A.M.I.Mech.K., 

"(^urtkWI to prove imclieill} teivleealilc In thnw for wiioiu Uirj haw ben 
4 eilgDcd.">^^aM 0 i<. 

HORSp:>POW|BR comput^rM. 

.* BrH. A. A..M. 1 .MKUB., A 51 . 1 .AA!. 

For Steam, qSs, and Oil Rjigines., Compleir wish Rsiiluattiry 

• Pimphlrt. In l.»\. ^ • 

For Fotml'Motors. I'flwplotc with Kiitotory Tjaiphlrt. lal 

ftl jKl. Pmjrrtm » .Witnlim. 

— ..i-a ~f-.;r-:-ri-JL."' 
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.• SiroND Ediho^. Large <Svo, HaadrMse Glo^ With 

157 niuBtraUMU, 97 Tables, &o. 21i. net. ^ 

Lubrication & 'Lubricants: 

A Treatise on the llioopy and Notice o^ Lubrieatlon. and on the 
, . Naturor Properties, and Tostine of Lubrlcitptb. 

■T i '' Atli 

14»KAKD Mirunrn* f ii. m. i>j Fia,y. m.i.mwu.e, F.b k. 

CDenu-'Uotb. 'M Jlr <’.> (IliHlifx.i Kl.Cib 

ConreiT'K—f. JMoIvni nf S>i]iilk-Il Sdimii FiicUtm nr VinmsltT, ■mi HuUo 
F rtcttea.—IlL ropi'iilmi TriMuon. -IV Tht* ’Jlitor}’ uf |.iiliii('ntiiK>- V. LuinlCiBUi 
thetr UoBreui, Prvpmiimt, an^ rnipi'rlH*> -Vi I'lijkKai Rwi FIrUinb of 

Knmlik.,:r)r'd r.Rtmcaitrs -VII. ('Iictiiu'iil mill Ut'tho'l'i irf JhuiRlmUoe 

of Latmoant)- Mil llh- SjkicmAtK IiMV"! nf LuUit'Aut* iiyPb^'Mcilandt'hHBUid 
IhtIltThiiitK'Rl Lulniraiiu - X. Ilir iMsiioi kUilLiibrietUoi] 

of lieariiipi XI Ihr TAiioiratiim nf >tji'liiiui> - 

*‘.S )u(Kt i.tlnul'!i‘yiiil lOiiiiiMlit’n'hi iifitisi- on .< ut lit '.lafttist nuiinrtuHt! 

tueoKiuiii' -hiitn-i'i'i I 


ForKTii fiiJiTioN. Illii4rawl. CZofA, 4a(ki 

STEAM - BOILE-RS! / 

THBIB DEFECTS, MAMAflEMI'NT. AND CONSTRUCTION. 

Hr K a JIONIIO. 

Cfkttf Ah/iii^ • I thf tSuS-'r hi Antn.. and hnqrn' hapn tirn Cir ijwj, 

"Av^uaUec-iniamriirt wrokmu a'uI (nci”*! «!w«tMromlijilns '»|ht 

to brarefuilv'luduit, UKi aiwa\'> t ium.'-('. v.. r. 

H!| THh SAMK AlTlIOR. 

KITCHiiN BOILliR KXVLOSIONS: Why 

they Occut. and How I lesmt ihi >r Orcurroncc. A I'lawtica^'^udbook 
liased irti Aftwal E\i«r'»rv«.l. \\ j»!» a'“I Colo'.'.rfl I’hitt,. 

I 

J/i Cunrn 8 f., C.W/ 5 , /'May fUmtnitd. nel. 

EMERY GRINDING MACHINERY.- 

A Text-Book of Workshop PmcIioo In Conerp'^rool Grindine. nnd the 
Dohlffo, Construction, and Applieation of ^ru' Mndiloos rm^oyi^. 

J!v R. II. IKfIKJMlN. .UMnst.MfcikK. 

“Eninutdv Hri'ti ii . tl)u iiM'i.riTthisr!:^s<P 

mdchimr)', >»'n > iNcf • Kitli I .itrul VI i* 7 *oiO yii«'W 4 / 


Firili Bditios. In Two I’nr^s, rnlili»li«i Keparatnijr, 
A TEXT-aOOK OF 


Br 8IDKEY Ii WEiLS, Wji.Bc., A.M.I.C.E., A.M. LMMB.E 
'OL. 1.>-PbAOTICAI. (iBniiirrKY. I'l^K, AKR Saun.' ^ 6d. ' ^ 
v'oL U.-^Maobink AKiJ Engcnr llRAwiKd Lkb .HrsiobJ' 4a 6di 
WiOk taony lilmtnUiMn, %'iyr^ls fur lAe Sorii, and it mt nk; 

Smmfinr, for tkt Unr <(' HimbvU m Ttekavoi BekooU 


_*A. 


LONDOK: CKAHLES gniFFm i co, united, exetek street; stiuso. 




MSBUisrum ass utoalsu^. » 

Thkib Farts. Crotri 8vo, llambomc CUa!^ Veiy FallysIUtutnMd. 

MirrOR-CAl HECHAHiSM AND MANAGEMENT. 

Bv W. POVNIER ADAMS,. M.Ji(yr.E.E. ‘ ‘ 

PUT I.-XIIS PETROL MR. !s.neL 

Skand Will imiKiiUnl lu w ApinjkUx, ami defiorng itft'' 

u( * iiul < m ui iiM. ^ • 

tonl>enU.-Sri rioN 'Im Ui.ham'M 01 tiir Prtmh ('ar.->TIu: Ebsiiik*.- 
Tkc Kn.:nie.\u«>'iuie^- Elii.lni il UniUuii noJAuvwiiies.- MWi|iIe(')hiidor EnKine-w 

—Tts lIlCtluSSINaiill iTlIVUI.’ <i^.—I ION II. -'lilC >1 IMAl.VMIKr at llfi. 

1^i»lCak.-TSk KiuiiK.'lbi l.ii{iiii>^i>i.>v)n>'w—Rteuriial Ignum— llicCli.i-«iis 
.adJln\ti^(l<>ir -(fpirt.i.il M.in.t;(iHuit \j'M 11 ii».'iak\.-Imiba. 

bp luidhily stu'li'ii l \ i!i<>v tih>< liiv d>i>lni.)!; t. ilii «ith in‘A0i}(4-/l«*«' 
wukie Jlui/oi r,'J,wH.h' » ^ 

PART IL-ELECTRICAL AKO PETROL ELECTRtCAL 
HOTOR CARS. 

?[). i.-x. + *i02. W itli .VI llluhtniifiiks, mclmlmg t:'ronti>piPvo atuI 
.11'Ute-. .‘iH. lift. 

“^'b'TClIl wniuti . Pi'Ib MkikI of (.ni'lihUlilp uliu*,- praefnv/ 

'^01 Luii^f ^vu' il.imlRotiic (’lotiL V(‘ry l''ully IllustiAtcd. ai>f 

A MANUAL OP 

PETROL MOTORS AND MOTOR-CARS. 

Gompnithq ihc Desiqnitig, Construction, and Working of Petrol Motors. 
liy K. KTJlICKLANI). 

CIMNXIIAL niNTISi^'^ • PaTiT 1. E.liiUlL''- IIWihipaI - I’lmil itH|lliml.-(lenpnl 
jonnupiuiiib »f Eiwik". - rtti>Mni‘tiiirs«-i>liiii]ei«, Vist<ius VrIvpr, Ao.- 

'Jwifc HuiltA, ('TRtik I'liatulH'is, I'Hnis Kiiiiupr'. iiiiuks. Ai —hiiB]ib. njvhfPlk — 
Ptpe ArnuigetmiitA, -piiiiuvr. - Ruciii** ('"IiIiaI. llaLiunn!;- Motur I'yrlP Entonck.— 
Uuinr \ii AR.- l«i)4'V(’lt> MiiUir. P.iiAfliii L'KtbunttiNO.- (iHt niNlQCt’Ts Part 
IL: ^ .--^Isonul Amiigi'mriiis - Clutcltc.. -Tmi4tniH>ion.- DiRpniitlal HcRrv'- 
UmvMnl .lomifc.-.UIt'o Sjhuua. Umliuk KuH - llndki>% niwvi*.— 

A^Jiiig Hour - lta<li»!or. Suia, iliiiiiTniiAlA. Ar — LHlmcatum. - litdl 

BMnuKP —R<m 1U« —^luro ot ('Alinilatbui^ of .Srawk -•'ifMX'liil t’hugu speed 

Oears.-S{K>dBl I’arR-i'iHuiu’-m.iI >rbkli*i.- Rriii'l'I'A n. -lA)>KX. 

'"nvmHirtlr imutiml .wKitiitiiir . Wr lute lUtstMUP m ipiouinipudiiie u lo oil. 

—ife^ninT 

In Motlium 8vo. iUmSSjlie t'loth. With MG illuBtratioDH, ISs. not. 

OIL MOTORS. 

Their Development, Construetion, and Managvrnetrt 
Bt* G. LIEOKFBLI). (Authorised lSa;;ii8h Eililhm). 
CUNtKSTK-LbioM FlifN f'lP rimtP Prulufttiei. lATi-MaiK'iil «f the Prtnd uni 
U< 4 Unetil lhuiAit<r|’.nu(hii Uhl htr»i -IniiliffiiiVrlucs 

-Bwtiipli.<oft(lAth>ii.« miol.Ali-ulp4l'ui»Sin.a»dl'nKlo<HiEiHPtii-H. -AnUmxilAes 
-■» Iiv,#lnat. ami Al^shl^^ J!iiaw» W-hirks A-« , IIthph 1*v JalcPual ('omliuaflou 
& ‘ipiips. JlivPtloii uifl ttti'wlann.' iif Envini's Invoti nitli lH(tii(l Knot-rmiwtbi^ 
lm«iilw*9> in lUumiiu a , , . . .v . . 

wfti pieiiimHifriMioimWii'nltoiiswe lum' iMmbCi,aart «iik‘ laat caiiw 

I IhWWljrtil^'OtiinMiiil'sl ■’ • rWnrfrtfM^I.' »p|P. 

InDosiySw. irnmiadftu* Clotli. l*l». i 

||iM lilustratinsB. Go. not * 

JCARBURETT08S, VAPORISERS, & VALVE?, 

used itr IrMernal Combustion Engines, 

By KIAVAUO BGTLKR, M.l.Mecb.R 
•Air. wilkfi with npInliBiaUpnirticftl knowl«(gr ol ^ robioct, the bonk 
il HIM w» bATi‘ eei'y iil«Mn>ym it KsnBiiniRlitig .” ~HDy g Rwwi Wytaepp. __ 

~iiwD0»! CHIHLM eSIFFIII 10I),,III1TEI). EXnEI jTRFET. 8Tltt!H_ 
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^ORKS BTf. I. jUCQDORR RIHM, M, 3.11 

Thopottftair Bfvlmt inr W* J. buixar, g.B> 

A MANUAL OF APPLaD MECHANICS; CompriBug the 

Prmoiplei o{t p'taflcs and (Hnetnatiaa, aiyi Ihsory of Stractorea,' 
Alechanuin, uid Machiset. With Ifaoiaroaa l^a^rams. Grown 8vo, 
^'loth. SKVKNTXItMTU KutTioM. ISk 6d. 


A MANDAL OF CIVIL ENGlNEERIMfi: Comprieiug^in- 

eermi’ Murveys, Earthwurk, FoundaiiotiA, Uwonry, iutnl 

Work, uowIn, Jtoiiwavs, Gwult, Kiven, Waterworks, U*bran, Ao. 
Wi^ Numcruui TaUes anil lUaBtrati(«*(. Orowii 8 to, Ckith. 
TwgNIv TlUKJ* ElMTIftK. 16 b. 


A MANUAL OF HACHII!(ERF AND HIILWOBK: Com- 

))risui{' tiM fleoniotry, Work, Stren^h, Coutractimi, and 

UbjecU u Machiuen, Ac. Wit^ noarly $K) Ulngtratioos. Crown 
8vo, Cloth. 8KrK.STii EurnoK. 12s. tkl. 

A MANUAL OF THE STEAM-ENGINE AND OTHEB 

VKl.MK MGVKKS. With a Koction on Ham, OIK, and Aia 
« ExuiNbH, by Hkyas DuNk'i.e, M.liiat.C.K. With Folding Platee 
and Numerous Ulustmtioos. Cromt •vo. Cloth, .Skviikmowh 
Kditiom. ]&. Od. 

JISESoL RULES AND TABLES: Fur An-hitifts, Ruililere, 

^ «iiianM™, Kimmloe., Mechurau., ulupliulileni, Servoyon, 4o. Witt 
Areesiiix fer ttc w »t Ki.Mrrnio*i. Ktoikishs. By Prolawn 
lUiirt.(!.K., M.hK.K. SavtiTH Kuhbw. lOi. 64 

A MECHANICAL TSjtT-BOOK: A 3'mcliml nud Simple 

IntK>ilui'tl<»n U* Uio Study of Meohanioa. By IVofttnor Hamkihe 
and K. K. Hamokk, C.K. With Nonwroua llhiBrrationB. Crown 
8vo, (^th. Fifth Eoitiok. 9s. 

• • “Hmwanwal T»xt-Ko««t" »« rf«ww<i Pr<>Jesw Bambm <i m law- 
ttccnjf le tht 4 boet (Uruto/ MtHKafi. 


MISCflAANEOUS SCIENTIFIC PAPERS. Part I. Temp^ 

Put* Emm and it« Iiw»fermUoM. Pert IIL W^Forau. 
pJroolllimol t'e«ll. »& . ^ith «»■“»“ Prefect J*"-, 

^ Sort Potmit on sAl, llrte., nnd iJinsrMM. Uwnd 8»o. 

doST Slaw. ' 
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OBABLS^ OHIFm A 00:» PUBllCATIONBl 


Third Edition, Tkm ighiy Raued and Ewargtd. With 6o Pbtu - ni 
Numerous Rlustratuns. Hauisome CUik. ^ 

HYDRAULIC POWER 

AXD 

HYDRAULIC MACHINERY. 

Bv HENRY ROBINSON, M.lN-r.C.E., F.G.S., 

rSlLOV 00 KImYB iMLUKiR, 'UMnOh; no*. KUKIltTl'<i OP cnra pncinuiin^ 

KIW.S a>IUlA^., ITT . RTC 

C>)MTSNT> ■'UiH.htr^e throiii,'l»(hirK^..—Fl»w<if NVji«i ihiotiQk hniN,—ALCumaliton. 
—Pre r'^jnJ LiAv—Il'n-Uo —Kain'. —lh<liiulii I'.n'.'inps —PnmiHiii; Kn(;mFs~~Ca)»<utii. 
—Tnwen*i*' ,’«lU --We-^lun.; M.i<hiiu> • KiMtets .iiid y«nt 'Iw-Is — Pupvliii^. 
SltPiirms, at* PLui^iiz .M.ic)»nc-< ■l.iiih. ■ ("it UiMhtmms Mathiftv. —Dritb am 
Cutieri Nflimprs, &• - ih'Siaulu MaJiimn' applied lii Rrid;^ Dock 

Gates^ Wlic't aii'l rniliiiu'.—\ in".t 'v^teiut am! Pumt > 

Meter*. &i..»Ini)p\ 

“TbpsLuiJaid U'xrk in tii * .iii'!' iibui »l u >li.. (run CiimVpt .t/dOisiKr. 

Vecrwi/ Sthim, UetfiO^ Ih/A AVom/m/uw, neversd 

ah'i .JPT 2S0 21s. J'A 

THE PRINCIPLES AND CONSTRUCTION OF 

PUMPING MACHINERY 

(STEAM AND WATER PRESSURE). ' 

With Pr&cti<ail lilustratioQa of KsoiNEd and applied to MLftKO. 
Town Watrk Ki'pply, lM\nAri» of lAoib, fce., also Rvonomy 
and Kffioienc, Trialo of I'nmpiiig Maohiner)'. 

Br HKaVUY OAVKY, 

Uemhor ol 'be laitilntiim of G<vi) Knirlnpr^, Mpoitier of tbo tmiav'ioe of 
Morhaninil Rturini'fitii. P G K, Ae 

Uoimwpw —Kurly Hiiitory id I'uiitiuns Bn^infti-^SU-ata }*ami4Bg Kof^neiAJ 
Puinpa and Pump Valriii—Ueurrul Prisondwi of Non-Kotative iHtmpida 
EBginM<>Thc 0»ni»b Easiiu!, tmd Uomiionnd •Tyimo of Mining 

Enginn—nt Work—Shaft Sinkiiwr—Ifjidmulic TramnaMoioit id Power In 
Minee—BHi'ctric TiwiwmN*»o« of Powt-r—Vidve Geaw of l*iuniang Ehiginea 
— Water Preemre Pumping Engine*—Wat;; 'workn I’ingince—Pumpisg 
Kcouunty and Trials of Ptunning MiMhinery—C'entrifugal and otbar 
LoW'ljlt PumtM—UyilrauUe RamH, iWping M^h, hv.- Ivida. 

■B; the 'one Kaghiib RngiWN'r vho pnlnblr kn<iwK ruhs nbout Poniiiing HaeUneeji 
thHii aar oniw a vourua Kvwgbiaa tri. ahU'iTN or unto ut'KiiKKCb arc 

■rniOT.”—IWe 

III L'liyi f'o.iTrt sm» Cliitfi, F»Hii IUntliatiil, • 

SEA WATER DISTILLATION. 

By frank XiiltMAXUY, of ih.- .Middle Teinide, Uarnstcttat-Uw. 

iJHltl'mis MioIiiiimj. n« >Viklii Mram. lM*tillallmi—WiP 

Rnttirator. Tin-fiivilluie (iKHliiiMr hiMiiiiii" Mnihiiiin. l-spfa) (. uuunutila 
iLi- I’itttiiliiiii 'll iiiid In ('.IS >4 lU'Riovul of MtU', CUNinbig, 

i>ifertiittlr»a,a«. iNWA. _ ^ 

Jh ff'iUfivmt Of’itb. ih'h ti Foh' luj PaWra. 
experimental IKVESTIGATPINS ON SHE POWER REQUIRED TO DBI7E 

I^OI^LiKG MXLiI^S. 

'Tbas'I iTr.li riiii.B tub limiMiii iir .J. PUrPK. 



MAI'.ih AHOHITBQTPsi. 


37 


870. Handaomo Cloth. i*rnfuMly Tllutntod. * lx Tvo 
VoitUMBR, £wh Lkraplfe iD iteilf, ud ^i.i> RwAJuan^ 

T£CE .\dBS 1 GN 

AHD • 

CONSTRUCTION 6? .SHIPS. 

By JOHN HARVAKfl BILI®, M.liwr.N.A., 

I’roleMt'ir ot Kara! Arehit)>rt8iv la GUIgiiw HmTenitj’. 

Volume I.-4ALCDUTI0KS AND STBENQTH. ffiNT 

PUti‘R, .ind :jl.i utlirr llliKdatiooH, Oomplcto is Uaelf, with 
IihIi'X. :2rV.. HMt. 

iNim'lli'' PAUr I \tMAs, Vdiim-.s, imlCHtn's»l (luruy. PART ll.>-iniip 
(Wi'Hlttlt<ah F«KT 111. Klicnistli <if Mhi'N. 

*'Jfo bifhi'r III luvrfl lui hiiii*liin' ((■•r scu||i(ib(>tilh-t'i|iiii^ini ktuibtnk of Uu liuiii- 
Meut Hill fliloiil tolo* vuliiiiit it . ^ 'nioik to-(i4tf infurnAtiiA vlKib 

wV^iji7hiUy>i<‘iii4B tlif '•UihUkI Iiit injiiy yi'ar>'~riiNfi>* Ka'jutfrriitg SttpjtUmmf 

Vo 1QDI6 I].» ilwhnKWith Snihihty, WavTs, (VciOationn, llt'iiHttaDoe and 
PropiilHiiia, Ih'Hii'o and I'o'Wttiiction, Is in active piquration, and 
will be rMily very sbuitiy. 


BY PROFESSOR BILEa 

bECTURES ON THE MARINE jTEAM TURBINE. 

With W lUuitmtma . Prive 6 i . fii't 
See page 26. 

Uw). Mna<fNiiff Glatti. With immtnmt IIIMmtiMi and Ublt$ 2St 

THE STABILITY OP SHIPS. 

By Sir EDWAB^U. RUED. KiC..B., F.R.S., M.P., 

RNMMT 99 THS IMPIUAL 9 T . STANILAUa DT 8 UMJA. nMMCU fiWOK Of 

annu. or tvkiv, amu iuukx ioii or iapam; no- 

n * uT>vtr or thii imriTuno* or naval ARonTacn 
* **MSrCB»MD RBlD'l'STABIUTVOrSWn'BTNVAlOAtLR. The NATAL AiCBinCT 
•a fad bnuRhfioiather ud nadv to bis iund, a flOM of mfoniatioD vhicb he weald ciA» 
wM have to wn^ id u elnioit enukw nrwty publicetiOM, nod mm of vdddi he woaJd 
pMlUf 1^ eUe 10 obun at all 

Crown ilauiiaonu^Cloth. Fully Illoatrated. 

HYDROGRAPHIC SURVEYING. 

For Me Dse of Be;lnDei% Amateurs, aud Fort and 
^ HarOtyir Masters. 

UnreOMM^DER 8. MES8UM, R.N.,' 

IralrMtof in KnV'i"*' O'Mm''"*. 

BiwWawTAibSSilmii aiwl TnanMlatifm of a Small Ka^-lta^bead 

AajtoSarvey.'jllerirt^ l^totalK■n.-•APrUWX.—iNPiUl* • 

UMXII: CHIBLM 8R»flf d Odf UBTEA BISIER BlftET, STBjiO 


OBAtlM aums * OOlgPUBUCiTIOSS. 
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WOBKS‘BT 1'aov.ks WALTOB, 

NAVAL ASO^TBCT. 

, — — , 

Fovktii EbinoS. UlostnitKl witb IfMes, Numerous Diagnnif ud 
Figures in the Text. .Ks. net. * 

STE'EL SHTP-Ss 

THBIB CONSTBUCTIOB ABD UAUTTBNAirpi. 

A Manual for SMpbuildsro, 9^p Superintendents, StudenU, 
a>)d Moline Bngineers. 

THOMAS WAI.TON, Naval Auchitkct, 

t AUtHOX OF “know VuI A (mN SHir." 

(’oKicm.—I. ]i[innfA(!turp of Oadt trim, WnniKht Inm, owl HtiieL~-Oom' 
ptHitian Ilf IroQ « 0 (! (i^nality, 8ttvn\,'tbs Ttnto, Au If. OLuwifioBtiw of 
SbrlShipa. UL Ciitivi<iBriitionRiuDiiikint:r)iiiici‘ofTnit'ofVrfM«‘l--<yrMahit 
of Shipt IV. Htnio/i ox^netuHnl liy UetikKlH i>f ('<(im{nitiQg bu 

Coopariii^ Stretu(tlu of SiiitK V./'oitotnu’Uiiniif HfutM -'AltmiHtiveModw 
of dooB^otioD.—Tjrpm iit Vm-wIm -imt, HoU IViiyiniiy;. Md Trook 
StMoeiBi lw.~Kivt^ and Kiveltmii, Wio-kataiishiii. VI, iSn'ijiuifr Arr^tge 
menu, VII. MaiaWiuuim'.- l*nfV'eiiU<in »f ItotcnontioD in the Hn'da of 

(Vmeot, Ac-Imhi. 

' So tboroogri anii writ wnitn i« nvvn ebi|A«i lU iiie (•oUiiliUKoillueBKioaelMi 
■Bs oftafQi uUnoK wortbyoi ox •rviioiuil pr< w vlin^HUor, *<■« wnrh ise^tlest,aBd 
will prore of xnat Toiae to tb<He ior wboni It» / iirfiiiifr 

.... j 

In HondRomB Cloth Vei^’ folly lUnbtrated. 7^ Oil. not. 

PRESENT-DAY SHIPBUILDING. 

For Shipyard Students, Ships' Officers, and Engineers. 

Bv THUS. WAl/rON. 

Gmkiuial CoiTTeiiTii.— CUaudcatiim. -MateriAli umnI in Klu))haUdf’kg>^ 
Aitonutuvii Modes of CoDitruuyon.—Urtuls of Cobhlractioo.—FnmiBg, 
PUtmg, Kiviitting, StoDt Frames, Twia*Scrcw Arf^gomeata, Water 
BoUut Amngetno&tb, I<(nm1ir'{ and Discharginir Gear, &o.*>-l'ypM of, 
VosseU, iocindiQg Atlinlu Uuofh, (Vgn Oil oarrying Steuun, 

Turret and other'holf Tnmming Stoamen. A>.-Im>kx. 

“Simple ImiKiiaKi- . . . Husr uml eieiiy fidluvnl t))u«tniti<iB»,”—ffaw 
A'MOiHMriJiy .SttpjilPMPiU. 

“Wehcutily raramiunutitWiiU ah(>l»Ti‘to>ln«iihiihli«F.'“ 


Ki.kvb'itii EnmoK. lH%»lrtUni! Mondmmf Cloth,f'r<imltvo, i7s,$dt 
The Chapters on Tonnage nnd Freel^rd have been brought thorouffaljr 
up to date, aid embody the latest (fBOS) Board of Trade Remil'tloni on 
these lubjecUi. , 

KNOW YOUR OWN SHJP. 

I Bv THOJIAS WALTtlX, Kathi AKOuiTicr. 

SpsciaHy to suit the requiremkits of Ships' Offi. ers, Shipownfn, 

^Superintendents, Drmiqhtsmen, Enginf^, andOthhii 
CoxTKirM. - Dteplsament aivL i)e.ti]»iiii{hl. >• MoiimuiUi hanyucy. Btriln. — 
flttraotuie.- Ability—MoHeii;; ^''Ihiiiastiiiif — LiNtitni;!.'ShltUim ('onriea—Iteet of 
idmimliin of Water itiWi ithip. -Trim TonniRe. - Kt<plFianli|/i^-tiHr^ -Calealattaai.<- 
BetatCal<iuJatilwiitP>mAetBk]UnwinKi.-~lviiKX. ^ 

“ Tb^worK h iif tiia iikliMl nlae, aoOi a'l trim n down ta ttie r» In H''ipt ■hiniJ'l euke Uwi* 
mlwi MomiBliri wrtk a - SAippw ITwld len tlw new wty imi ' 

LONDOII: GHAIIES SHIlflll i CO., llVnO, ExhlB‘STREET, STRIM). 
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ORIFFIN’S fUUTICAL* SERlks. 

Editbo bV IdW. BLAOtMORB, • 

UMter Mariiter, Ftnb Clua Mity Himw CarUll' tte, Ajiofr but VA.; 

A‘ii> ^ urmfHiAiT, by biiLOSit fn- aigtOBi. 

4 

'ffiltts mcKiMi." - “ A riKi oavcL anm"—i'iMM. 

“iTBir SHIP Ihoubi llBfu lh« VHOU MRUIM ai B RinCMm lU&AET. AUB* 
BOBllf BUDitli. CLX&BLf yKn«TS]> and iU.iPfBATW).'’»£fin7oo^ J«Nm. q( Om m u m. 

Tbe British Hereantile Marine: Aq HisiAricBi Sbebeh ^Jtp^RiBo 

tud UvTBlupmerit ^ ibe BuiTuK, (JilT. l&iflBKOBI. k. 6(1. # 0^ 

“Captain BAcfanon'aePtBRlitit BMS . . wnUinapangraphi oiymcy potnl 
BfinteRnttiitlieMercbMil Manue. 'the pwa <H 01k Imok ai* mt MMS TAIV- 
A8U to Uw USB caiHMin that !»?*• BVKX bora c^vpilkp.''—J fcfeAoiU Scntue Mm 

flementary Seamanship. By i>. Wilbox-Babkik, Mut«r Miraur, 

r.A&a. y.&a.H Wtlh »tiura«ui Plai>-Ii. thtn* In (kdoun, and Vrontl^tMa. 
KIPTB SblTlUK, ntuMUftlly KeTuad Wit^H-a Cba|d<T*iU Olondi. fia. twU 

iiwitiiii# MiBDiL iiy Cirl WiUWB nAXUU, of Uw ‘WonwMr,' Neau 
tavjjBmonrjiBBMBiu/.'' -Atkfnm>H. 

MSOW Yonr Own Ship: A Simuk Explanation of tbe Stability, Cod- 

atrartton, Twioatre. aud Frwboori] of iSbipi, R) Tnott WauiOB, aa>Bl Andittaat. 
ibBVMw JEitmoR. Tau. 

“Mb. book wUI &)imd VJUT UARPru"- Tkt Kneif^f' 

RtTlntlon: Tbeorattcal ani Praotloal. By D. Wmox-Bumii 

a»l WlLLIAH AUIBiHIAX. ittCUBU Xl»T10il> £c\iwl. k. Sd 
“FnctniT Ibe bml of *r«k linked for tbe Sew CertifloatM ol coapetaMf. 
CmdlditH wU) fltid It nttAtOABU .''-Ihmdef Adsrrtim. 

lartne keteoroloffy: ^or Officsn of the Merchant Mary, Jh 
Wjmik AliUirauAM, Fl'it t'laa Uunuun, NavigatiiBi, Hneoi'e and Art DtpaifeRUU 
*2 'Wib JJIoetratiou and Mape, and fooumdr nttradurUnn of lug page Ti. SL 
* “(^te Uu BIST PTBUCAnnM Oil lbuaabieot.’'-iSA^Hp (tKrtte. 

• 

UtUala and Longitnda : How to Ond them. By W. J. Uuui, 

CA SlKilD Ruinox. Rraiwi. tL .. .. , 

“CaanntbutproreausoquiinkltotbuHitadjlugKingatlon. -~JfiBwe 

Pnetleal Heeha&ies : Applied to tbe reqairementa of the S^lor. 
Ttt Tbob. Uaouxus, Halter Mariner, ?A.Adl. rinan BomuR. BertHl la U. 
WCMD tbe money . . . noxSblROLT BEUTUik''—SUnmy Ferw. 

TMffonome^: Pw Yonog SaUir, &c. By Rich. C. Btojc, of tbe 

ftiM Naatkal TralnlugCOlIi«e, B.tf.S.Avxonerter.'' Thibo Xi>»iox,^S«ilMd. 
FMoeV 6d. 

“ nil nux£im.T pumoAL and reliaWr wlwne “-S c koe l mi ttr . 

Fnetle^ Algebra. llyVioH. C. Brcs. Companion Volumt to the 
tbon, lor auSin inJ "tinn. 'M6nni> snrni*. Pi fr _ _... 

Boot lor the ymmgiatluralwllttlofpNiTMa. —StmatMttmm 

A*l«dlfial aaj 

AidBtBtt.eiy 

BtapUaltO^vkh. 


“liryilirAHJitoiaHtu.--- 

~ ipvinox, noRM^ily BeruM. Ok 


_Ti»aD%i»inox,nocoii^ 

“SSnawnmoh itirm^-Tki taw 


LMDON 


: CHUHLES dUffflY i coj limTEO, IteTEIl sfBEET, 8TMIID. 
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ORICTIirS SAPTIP A I 8ERIE& 

Ininduetmy T’olume.i^/'riai Si. 6d. 

THE ' c 

Brilish- Mercantile Marine. 

By EDWARD “ BLACKMOBE, 

UABm HAXniFII; 4 SS HATF <» IKK nt‘>T 11 l’TKKI OF RAVAI ARCHTTBCIS, 

■ ItBMaRK l)F 1 HB IRCTITlIbni CIF PW.IMRRRii AWI SHtl'Hl’IUlKRS 
IN bGOn.AM». Rimiqt «>P bKlFPlNS "MAt'riCAI. ShRIHS* 

Girbal CSoworm.—HwroRiOAi: Fnan Bwly Tim« to lW-Pn«nia 
os^ Hmuj yiII.->To Dvftdi of Mary Ihirisg Kluaheth's Kf>i {!0 Up to 
the ReiKB of WUUua Ill.-llie IMli tud IMh Ueatnnre—Inetitutum oi 
Kiaminatintia Huw uH of Striua l^pulMoa - Developniefit of 

Free Tmle Shijiiang Legi*»Ut*«)R ^ 1S3 t<i ISTS—** Hall*' Ciw- 

BhlpmaeWn' Ai«>ptuM (ifVibitm- SbiMiinir TjegiHlati'ifi, to 194— 

SMitiai of ShipiwiK. Tub risltK(i.VKEr: 5hi|Ht«mi*ni-tiJiuen Mirin^V- 
l>atiei ud Pmeot VtudUtt. Khi'Catkus : A Snuuui'ii I'AlnhMaim: iKuit It 
dUAld be-PreaeDt AIwuih of KdncaUim Hints. IMWIPLIKI AUl) DutT'- 
Poitiiorijrt—The S^mnas HwTmte in tbp Ntuuiwr of Hritish iSpomeiL, a Uaitter 
'*‘Tn—^*"g the Att«utu)ii uf the Nation. 

sod InrwcnTv . . my be rowlirin »npn ud nuomar' 

gt aif iK i/tnUd 

^ Bvsit tiAvoi of tbe subject v> dealt vitb Ic a wajr wbieh nbove Uiat the mltAr 
‘Kaewe tbf ropes* tainl>iari]r"—Arn<«Aaii . 

“Tbti AWtTSAtts book I Rim vitb Dseful iBformatton—ShoaUI be hrtbt 
uadeot eveR ullor **—ITscifni Jfvrnug Asm 


Fifth Ei)iTroM, Thormjhljf Rnvu«i Il'tfA ^4 ('^ Coloumi) 

awi aO Hluitratioitg iu th>* IWl and nnr Cha}tl^ir on Chwig. 
rrwn bs. (• 

ML MAMUAXs OV 

ELEMENTARY SEAMANSHIP. 

,*■! 

D. WIftSON>BARKKH» MAimtB^UibKBK; f.R.RE, P.K.0.8.»4a, Aa. 

TiHJifiia BRiiTuu o|i m taniTT uijrai. 

GiRiui. OoFTicKTK.'-ThB BnildinR vi a Parti of H&I M ai t B 
ftft-ILipM Knots, Sidwtng *a - Gear. U'ad and Lofe AC. Riotef, 
Anthon - Hailuiakiiur-Thr 'win, Ac -HanrUing of Boats Aider Ball — 
dlnala and SignalUne Rule of Uic P.4iad - KmiKiik and Reliving Watdk- 
P^rtM of ^lurtle Qlossarj of ttw Tt^s and rbrasw—Index. 

A ••*The folRmeuwuluUiARtfS iCLMutTHiloitb 

•TbH AontAHR iiiroAt. Can Wiurw-Kum % ibe ‘ nroreeatar,' imn Ip a 
mswnr MMetriii uif buUem|lAN eioellrniif is '(ifRtv^ NApfiaAj.flBtm . 
iittpifb Inmidwt for Uioee ftbo A io haooflse OSIoeft of the Kereltaai Herr, tl vtlPbe 
reaad eeefiii au rACHTMiK"— 

V fv complete LMtof <»wanit*B llAtrtfAbVfsuM. wa p >*. 

HciSirrCHJiLtg tltirtlH i CO., dwTEDSinR'STRUT, 8TMIII). 
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QRiyFIH'B gAtmCAIt SERIBB. 

|iooitD KniTiuN, ami llltalnatd. * Pria S$. 6d. 

N^VIGATTON 

PKAOTIOAX. AMI] THMOXtSTIOAXi. 

Bt DAVID WlUiOM-BABKEK, RNJi, F.R.3.E., fa., to, 

iNl> 

WILLIAM ALLINfJHAM, 

ran-cLiH Hoaocas, aAvnuzioM, bcirmck Aai> its fiVAsraire. 

Vlitb numerous SUustratious and JEiamfnation Queatfona. 

&tMi 6 Ai. ud Longnnde—Inatnimente 

U WRvijjiitlim -(.’(apectiim of -PlSie SaUinjr-Tnivenif SaUhif-LftT^ 
Middlr Litiiodo Riilipff—Utmatur'i Ohwt- 
MaMiv <h>mut Igr l^vArix^-Unat Circle Siiliag 

lidc«-Qtu>BtiiJiia—A}ipefi(u: Cnm|iara Krror -KoiRMtHU Unifal Hmti 
—ladez. 

"PtsciifaT tbe kind of «wk miairnl for thr MewOnifirttMot eoniwtMicj ko pidM 
fronteruiiallauitoexmMuior CuidiiUtotwiUflod it RTAuruut.">aMdM 

umi noot . . MpooUIl; bUpted to the Nov SsuihiotieBt. Hm 

AattonmOAnr Wuhih lUnMKlStpiAin-Si^rmUiudrBtDftiirNtvticftlOotlefo 
' ylhrmUr. woo bw luu! mm I'ipnneuro u tira bicbivt nroblBotH of NkTifotta), oadj 
Mr Au,anaA>.ft WKlf-knuAU wntH> oo Uir> Sfinon of NlvtsuUun uid Nantkol Artraaeap. 
• Skpptag Wnrli 


llandKtat (Hoik, FhH^ lUwtratfd. Pnee 7t, 6d» 

marine jieteorology, 

FOB OFFIOEB^P THE MEBCHAST NAVY. 

By WLUAM A1.HWGHAM, 

«oM Arthur of “NoTlplio^ TheorrtlMl iu»U Piartfasat." 

With vnDeroce Plaui, Ma^ta. Diagr^ uH liluatratiooi, AadaluilBOi 
Reprodwction of^a from if actwd MeU-orolopcal L)g-Book. 


l Y OP OONTEKTB. 

twfgo tF Tfffi'Br. —iiudrMBonti f^iod nt Seotor MetoorutogloAl Parwiei.—Uotoow- 
todoal U«A>ta.-Atmo«pharic Prownu-Air Tcnii)oroturei.-to TomjmtBm.- 

fMi,iii Twkt.—SotiitluD of the iw#io Jiulrtom.—<>«« wcd«*r~bh* 

22!««nSwLJ*li«r UliUrpiwTiud llMC.-Cl(Mnli.-H«ln. Buow-i/M HotC- 
■inn, (X«moi Molfon,—Ll^tnwg, Ot)rpi*Mt«» iHSnioeii.— 

Qw imu ia.—Arwirmf.-Iiftg- 

^ “'nito «ii iw poUliitoR AiB rerAiIr tbr Poor ifauwM, oa tUi nliM w* 
id to ByuivtR)’ n.''-skifvi*0*^< 'rttr. 

for Cowpleta Liojof KAonoAt 8 xri», •« p. Is. 
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BRimirB KAUTICAL SHttES. 

tWh ,KDinaii| Ririskb. With NomeWiB /MnitntioM. Price Si, fM. 

PRACTICAL MJ^CHANICSi. 

Afplied to'che^Eequirements of Jiie Sailor. 
Bt THOS. jfACKKSZlE, J/avicr ilariim, F.S.AJ!. - 


Gbibal (}iurTlm.*~Ke«ihtlcm Aiul Pureen-WflritdoDe 

MmAIiim uuI Llviag A^f>nb!~'1%3 Mr^uiioitl Poireni: Tbr IsSTcr, 
Ii«ric k i IB Bent Lerere—T)'e Ahtnil Kul Aile: WukUwm; Hldirn (JiiMitMi; 
OwI^jKigch^Tmldei; tb^‘"0](l Indioetl Tliwe; (he iihaew-- 

lb* OentTT' (d .Gnvi^ of i Hhiii uid ('m'ko— I'flaltve Mrm'V’tli of )Mm> 
BtailWirdi MuUIa. H riuji, (^nr—lH>mclbt uid Sheurx' CMlmlAlttm of tile 
Ow- bw ikaPK IStram td Pir Spar-^lVntn* of Effoit nf SuitH-lfydroetotKO' 
tiieUivijig*beU{ Stoinlity of Flo&tin); IWnlii'n; the >4 ii|i‘h PmiiVi Ae. 

** Will voETH the money . . . will W fixuiil kickedixulv HKLPmi*’- 
ittoinby WtkiL 

”Ko SRin' OrnCRKM' KKIKi'IIT viU hffefinih 1 m> complete witboot 
OtftAUt Uaiikerzii'k 'PaACTii'AL Mpi'ifiiKV. ’ K<AwithgAn<iiog my miry 
nan’ experience at eea. it hati told ute how mh'’A ‘nv<rr ikno to vaquiff^— 
[ijiter to the Pidduherh fnmi a Miwier Alariu^r). 


WORKS BY RICHARD C. BUCK, , 

Oflbe Tfaemeo Naudi't' lih'niiiX* uII'HP*, H M > Aort^ter ’ 

A MANUAL OF TRIGONOMETRY: 

Witt Diagrams, Exapples, and Exercises. Price Ss. Sd.'- 

Tbikii Koition, UcvimkI mkI ('ornrtecl. 

Mr. Back’s lext*Bo(ik hiA been M>M'(ii.iY ihmarm) Wth a view 
Id tin EzamiDatiuiK of th( Board o! Trnilo, in wiiu'h Trtgons metry 
to IB obUgawry aabjeci 

"TUb BunsTii niAi’n ai aat vuasii yomvi 

A MANUAL OF ALGEBRA. 

Omlgnsd to niHet tin HfquirenmU of Sailois and othdrd, 
Ski'osh KntTiON, ikl. 

%*TbaH s^BiniU'y workt on U 0 r»Ki nitil ntiooHny^Tat arx npeeUlyfsr 
taoaa who will bi\« iittl*' nt e •M’lhiuR a Tforiiiw 'rie« iie bonk* t9t “ssu^ 

mr," All bat tbe ttni(4eM fTphmtiiKm note, liirretitre. )«^n aeoi4n<L and loiiwuui w 
the InraUMareiriYen AtiyiHeAtm may lotilily, ny aan>tuls!iiai bnrmtieinaiiteraf ijtnr 
BHiula, and (has la\ (he fo riHittv.a Jni $ f<irthar ijiatheoiKticU ooune. tl Inlrel It B 
hepadthat to the Minnkert^fllepiHof oar Myntudle Aanar they will befaimJ ileeUMlji 
NTrioiabta. Thn (jiaDii.leK ami Kier>'i«M;^ tacsb tr.>iii the hurainatmi I’arenaaiw 
(ha OwleMt'f tbs" WomKier * * 

^'Oiaariy arran'.'ed, and veil ^.<t up . A Snt ule ^Jenuintary Aigein''«> 
ftmlktl Matw-r ' ^ 


yBCONL Kdivkis, Ilcviutl. With Diagrams. J*riuo 2s. 

URTlIDe AHQ LONeilWE: In to M Uiiii; 

By W. J. MII.r.A R, C.K., ' , 

^latf Anreioiy fo (hr /pel a/ ^R| 0 mn i mi riSijNAytpri ii| /imUnd 

'* OoicTMiLT Mil (^KA&u wR^EK , J . caiuict imt pMvs ao aoqototohm 
fetbOM stmMngXavitjnb'oD." Marlitr 
** Toode ^^nien will fhni it RAWiti aad tiRvrtT'. Ki¥fi.R amt dcjaiL"- Tk» 


*.*Koi nutnnlo^Ll<tiof (laimsi^AtwioiiiflruiB.wei> It. ' * 

IDHDONt CHinUS eRIF^'i 1 CO., IIHITEO, EXEl'is b*TI!EET, 8TRUD. 
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GBirniTD KAU^ICAL J8CTI^ 

Sioon) KsinoH, Rerued anttExteacM. In C^wa 8ro. Frioa 4i< 61. 

m LEGAL DlisOnfllflASM 

Bf BENKinei Vm. GINSBUKO, M.A, LL.D. (Outri*,),’ 

^ W the InmrTemple tuul Northern (•Inolts Btfrieter-aVlaw. 

Swan] Contents.-The (huliilctUon for tho FoilUon (tf%tpmuteru.nM Coo* 

the Siupmriief-llie UaMer’i iulj hi reipect o! the Urev: fag w aneat; 

; Ihfciiiilne; Pnivhioos, AcentntnodiUini. ud Mediml Cumtorti; nTBSiil 

« Wiigi-e Htiil UUunaiKe—The Meitet'i Ihity In respeorff the hueungoi—Ino Hniter^ 

KlnumiJ BetpoDilblUtiM - 1 'he Umtar'e [htty to nipeei of the C««>> 2 &l|*’'^et'i 

Uaty in Cue #>( (TuuiJtj—l^e Muter’e Uaty tu eerUlo ^bUc^aflSntlee—The 
Mutarelhityto reiittni to Piitita, HiKtiali, nui,«nd Light Dnee-Theffuter’iTmty 

nna Arriul it Uie Port IHicbarKe-AppeuiUM rettUre to oartaJu Le^ IftUen: 

mrd of Trade ('erttflcatei, Dwtsry i^es, Klowage of Grain CuRoei, Load Une Bagole- 

tteiNt Ufo-eaftog ApidUucie, f'l■rruig«■ of CatUe at toia, Ac., Ao.—Copiuai Index. 

"Alto lateUigeat MMter itaouid fall to tdd thle to Oil Ilif ol DBeeaurr boeki. Afiv Lao* 

of Biy UTS A uvTi s 1 ns, buidu ikVDUwi woxst ‘'—lArtTpoal Joinal vf (towwpM 

FIRST \lO AT SEA. 

Thiu EditkiS, U«vug>d. Witb Coloumd RUt(« and Numerooi doitre* 
tioiiB, and ooiupriaio^ tbe Uf»t K^olations ReapMting th( Carriage 
of Medictol ^toreii on lioard Ship, rriue 6e. 

A-KEDICAL AND SMCU HELP 

• FOR SHIPMASTERS AMD OFFICERS 

IN THE UERCHANT NAVY. 

Br WM. JOHN SOX SMITH, r.B.0.8., 

^ Pniictpa. Mriiiral offliarr, .Soameti i Uoqillal, Onenwlch. 

%'^e atuuilon id all InterHib'd in imrldeiTiiMit >aT} »ri>qB«teil to Uds aMedugb 
■•m and mliahir Kerb it :• needirm to wy that u m tka ouieome ^ many years 
‘uonoAi axmitontamunaui Heuimi 
^'*9aian, /nnictun, utaut htuttl ‘■^Thf Lanra 


Rucriimi Kvitiun, trith Chiptm oh Trim, Haoifancj/, and 

OtlfvhUioHH. yvnrromJUttMrtttiHtiA. J}aadMmt Cloth, OroienSro. 

/Viet 7 m. h’rf. 


KNOW YOUR OWN SHIP. 

> By THOMAS WAh'Vks, »aval Abchitbc?^ 
8Mtfa//tf fWTfliiofirf if Buit the retjuiiementB of 8hip$' Officers, Shipowiters, 
• SypenntmleatikDiw/ghiamen, Engineen, and Others. 

Thta wo* eapWni. in a Mtiiie manuer, eneh Implant luHjefto u 


fw wkuin it hw I«f a viittw 


fit; 

' r 

BY. THE yAMB AUyOB. , 

'steel SHIPS: Their Construction and M^ntenanoe.) 

. * (Bee peee 38.) 


*♦,* ¥et liimplcte Lljl rf XieTnm amuie. mm 

iilira:.ciuiiii 8 ,lli^iite m.. uwted, Seteb sheet, swum 
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Botubth EDinoVf Thortmd^n Sewed, Large Boo, (SatL^ 
pp, i'XiiT+712. Wuk llhutfaiiMe, reduced from ^ 

; Workmj I^awmgt, end B i<akt< 21«. net. 

A MANUA/'L OP 

MARINE .ENGINEERING: 

COMFKISiyo THE DRSIUNING, CONHTRUOTION, AND ' 
WOUEINQ OF HAiUNE HACHINEKT. 

By AE. SEATON, A.LC.£, ELIIeeh.A. 1.I.N.A 

6b|PUL CovtKNTH.—V ast I.—'Priucipleo of Marine PropeliioB. 
Fabt lll^Pil^iaipieK of Steam Kngineenug. Part Ill.«-D^la of 
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ExpanaioD Valrei, &c. Pari IV.—Prupellera. Part V.—Boilen. 
Part VI,—MiecellanoouB. 
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I^TU Kdition, llioroni'lily Uevtwil. Pocket-Size, Loatiur. 8.V 
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ARb 
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* In pocket Siw. With 36S *I*ug«t, .Th. Gd. not * 
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t I V 
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THE OALOULIS for'engineers 
AND* PHYSICISTS, 

, UrTEGKATIOjr AST) DJXTjAstiTlA’nOS, 

With Applications to Teehnleal* Problems; 

iS(D 

OtASSiriED IUSPKBB5CJ! LIS«i OB INISGE^. 

Bt MIOC. 5MIBKRT H. SMITH, A.M.IssT.lil!l., M.BMM.C *o- 

*• liil«t«eUtiir rtumai*. »ilh I'nrtif J illuMr»lic«i ul «rti»l wnirwiw, «nfC» brjowd ^ 
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Bt prof. ROBF.KT 11. SMITH, A.M.l!isr.C.E., M.l.M«ira.E., 4c. 
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TiIe STU BENT'S MECHANIOSi 

"ulstrodseaowo me Study of Foree Bud Rotton. 
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BtCHAS. II. WORDINGHAM, A.K:.0.,M.I.ViT.(:.E.,M.lNsi-.MRCii.K., 
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b Luge $wj. llandifime Qtitli. I*rufnse1y lIIu-tlRilt'il. I2h. 6d. net. 

ELECTRICITY CONTROL.* 

A InrUm on Eleetrle Swttch{i«ar*And Svgtemh of Electric Trunsmlselon 

By leonakd , / 

Anodaie Metalm at the lh<4ituti'm oi i'lvd End'll!'fv«<, MidiImt ■<! the lu'titution^*' 
Uectncal Eiixin^r, A. 
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L»rge Kvt^ Clittii, « hb 384oixl 807 {Uiutrattona. ]&«. net. ^ 

ELECTRICITY METERS, 

Br JiKNHY ii. SOLOMOK, A.M.tuit.K.K. 

*'AoM,rneiitBuilnr-'«Bsfu‘iiti(>H.]}i todMl n<m|irfb< B'lraly «i h ui«l>'io tMlbodiof 
luMnniiK cum ni ur ptierar lu r> -aI luiuUiutoiie.' 


In Largt' 8vo. Huiiltoitio Cloth. Fully lllnslmtfil. 

transformers; 

Hr HER.\IAN'N tt.)HLh, AI.I.E.K,, 

^ }‘Mf. of Ei(vt)<iUsliiiu4i^.A I 

Aeii pKortsHOK U.4VII) ROKKUTSfiN, A.J K K, op BKttrmi. 

CoSTUiTd- Oeanal Pnii<-i]ilvs • Mainicdtiun iuhI EVUehl <itm<»lr ■('•••w 

Tnoif'HTorrK - brn LAv>h. i op]H-r l^uastn. Ti‘in|mii|nt‘UiM- -UiiRiii'iii Leikafla.- 
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> 11^1 THiipvphr. -J)on]a ititl Qiiadriinlrx Trlqn^diy.- jVttomahc 
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ELECTRICAL THEORY 
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Bv (1. W. 1* TIINBRLMAXN, , I.'nwi', 
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•losT PiTBMsnEb, With Uti IllBitratiMW.'*S6. (id. net 

Ia 1 G M T. 
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THE FORCE OF THE WIND. 
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lIISTdliK'AL INTIlOlH'CriUN. 

...I hmj't <>lit |«i|nri-rnijin‘*> III wrltiutf 

Mi'irtibiii<*inii lr.i;!iiM'iii'- iiiK'- ln>ii u.ilt Tin- 

l.hi<ti->Iiiriii’ Tiiiii-iliiiii Imiii imiIhim Ik u.i!I ihk'— 

hiiHiNitc iiik>iii.ikiiiu Si r>iii\iiiiM-rl sail 

iiik'—Aiiiliiii' ink* -(mtiimii ii'Sitliitioiis-Oiht'r ink''. 

Anciont Egypt. IV iikp of a litjulil wliich cau 

be (ie.ierilK'd ai " ink " ia funnd in lliosi' docnnieuts <m 
jiapynis whicli Iia\e been aniniif; tlie arcluvological 
treasiirea of Hffyiit. Altliouftli llie lii-tory of klgj’jit baa 
been trow'd laiek for a )ieriud uf inoji' than four thoiisaud 
years, and itaiiyrii. was employed as a writing material 
tliei'o from very ivmote limes, the oldest specimen of the 
material e.vlanl is a roll which dates from 2500 .* This 
possibly ri'fers to the oldest strecimen which la-ars decipher- 
aide characters, for I'ml'essor//im/i A i'/r/'i has lonnd 
fragnienta of |iapj ri which date from a thoiiBond years 
earlier.t As Kjrypt is still the subject of e.\ploration, and 
asperjjiliable artjcies have la'enfoiindof a still earlier period 
than thi|^ mentioned, we may reasomahly hope that 
ink-written mconls may some day come to light which will 
carrjwhack the httory of the country to a more remote 
time. I’rofesribr /'/bofer.. fWrb’ found in one tomb,dating 
from 3500 li.('., liaskets, a coil of palm rope, wooden 
mallets, and chisels left heliind by the workmen, together 
witp^iuu pieces of papyrus which were almost white; and 
he nttr\tea the * wellent condition of these thin^ to the 
preservative natunaof the clean dry sand ip which they 
iia^ been Jmripd Bv so many centuries.} 

Mhu'hiu tlniilf, l8ql>. j !2 * 

Jiinrmil ‘ft Ih’ t'tfiut’ni Club. No's lSlV> 

lh\i. 
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OiU Papyri.—In Casein (Greek ]’apyri),BritiR’j Mifaenei, 
cau.-'be seen a niiniW r '•Bix'ciinenB datinf; fronj the firat 
celitnry of the t’hiist.ia*t era, and althpoft’. in tiany caseu, 
the papyrus is mirely n fraginents, the ink is a^ black as 
it was die day tljat it wrs applied. The lettering in many 
of these ])apyri is extremely beaulifnl, and conipareB very 
favourably with much of the handiyrfling that soine of as 
hare to decipher to-day. And it wonld set’in quite clear 
from an examination of many of these writings Unt the 
implement pmployed was a pen and not a bruBli. The * 
pipyrna in some instaiici's is of a very light drab colour, 
aud ontliis surface tlienldwritingstandsout with startling 
distittctuess; but when the material has assumed a dark 
brown or yellou tint, the writing is not so distinct, althougli^ 
the quality of the ink is quite as "o< d. ' •' * 

That jiajiyras was not a cheap material is shown by a 
specimen here, labelled "Aristotle on the Constitution of 
•ithens. The only e.rtnnt .MS. of the work, brought from 
KgypI in iXip. Written about .tip lOj. in fipiir rolls, in 
four ditferent hands, on the liaek of the papyvis which 
had alre.adj been nsed (in .i.n. yH yy| for the acecpiiqits of 
n farm-bailiff named Hidymns. ne.ar llernjo|x)lis.'’ 

Another sp'vinien of grwit intiTest lies close tcp the ono 
first mentiuni'd. namely, fmgments of the Tlinrfmiiii of 
He.sia<1. it is written in a firm and large hand in ve|y 
black ink, and the lalwl tells ns that itsdale is probably the 
fourth or fifth century,“eonleniisirary with the early ilS.S. 
on rellnin, and ki marking tlip' transitiwuAymi the,one 
inateri.d to the oilier." 

Progress of Writing. The varipiUB specimens shown iu 
the King's library atthe i’ritish .Miiseiim^inCnses A—K, 
are designed to illustrate the progn-ss of writing from the 
second century ii.('.Jo the fifteenth eentiiry of oiir era, and 
at the same time they affonhtestimofiy as to tlie l^ipl of 
ink emjiloyed during tlie jH-ri(jd«covered. Tlii^hisis of 
the black ink used on jiapyrus by tlie gncieiit scribes was 
iindonbtedlyscarlion, aTnibstniici' wbiclldiad the advantage 
of beiiig easily procurable, while at tlie sapie time it was 
iiidestructibh; e.\ee|)l by fire. It was proiuiBly Jirepared in 
tlio form of svegp'table or animal cii^ial, aitll was mined 
with glim, dil, or varpisli. I’op^ibly, for tlio'liu^ wanting, 
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wkh gum or gino aa a binding materia], the 
medium mostly ruiployed, foraft would flow more readily 
from the leed ^»n^r quill used K- lire writer. * 

Jl. i^ certain that the art ow wrirtng' ha.s a remote 
antiquity, and that the poweraot recording thcsights in 
this way marks a distinct line of dcniarration between 
civilised man and A%savage. Jl Is a matter of inteivst to 
(•(Insider th# many diHewnt materials wliicli have lieen 
usedsfar writing uimn in early times licsides p&pyrns. Solt 
w^d cut into slices .and planed and polished was used in 
riwians countries, the imn being a metal stylus, which 
simply scralclied or indented the material, bater on, the 
wood tabletwith a thincoatingof was was empluyed.and the 
writ inn upon it in the e.ase of ephemeral memoranda could 
Be qtii^ly ellaced. Bark and palm teaves were also used 
for writings of a temimrary chai'^er, and in some countries 
in Inter times both linen and rilk hare been so employed. 
The t'liioese an' credited with the invention of pu])cr 
anterior to the Christian era, a slatement which need not 
eveile enriiriae when we remenib.'r that they antici))ated 
Kunqie in the invention of iiriuting by nearly a thousand 
years We may assniiie that for many centuries Iwfore 
this the art of writing in China had been brought to some 
dego'e of jierfeclion. 

a Among the Itoiuan antiquities found in Britain, which 
are now diqiosited at the British .Museum, are many speci¬ 
mens of the stylus in ivory. Iiron/e, Ac., and some of these 
are.;nsned glth a sharp jirojection, with which gnidutg lines 
could be Tilled across the wu.ci'ii surface of the tablets. 
'I'he reed p'A was commonly used for (vriting on ])apyrns, 
and Fhe steel pen was foreshadowed by a few specimens in 
bronze found in Italy, and one in I'lngland. This last is 
among the Boniano-British antiquities in the British 
Mivefim, Tt consi.sts>of a tubular piece of bronze, about 
live imfhes in length, which has at one end a split nib, while 
thetub^is gRulially reduced in size towards tbe other 
extsumily, where Jltiids in a solid p!ece, whicB was probably 
used forSiretning down tbe wav in order to efface tbe 
writing. 

sin ^e Mhdiii'val yoom at tbe British Jfithenm may be 
foand n^iiy* sjiecimens pf writing; tablets, \ome dating 
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before'ithe seventh century, of great rarity and AeAdiirQ 
givat.'value. Some of tlv s? are what is known ns '■«in- 
suhtr diptychs," su-ralle(Cljecanse these fold d tnhletsnen* 
at one time ae.it ci^teuioiiial presents Iiy the Koraan 
consuls eutheii'apijnintinttiittuotticial ]X‘rsonsurto rriemis. 
•Many of these tablets aie of ivory and are lieantifiilly 
carved, and the slnb.s or phupies .anj, ajinetiines of such a 
size that the tgsks |iroenrabIe at the time they weiv niatle 
must liavii been of unu.snal dimensions, or the artificers 
hail some myians of lieuding the material, the secivl at 
which is now lost. 

Horcnlaneum Fragments. In l.Sci i<ir H f mjihn /1 hi ii 
read a pajicr before the lloyal liislitutioii.' in whieli he 
described a iiuuilier of e.V|H.riuienls that he maile with 
BOiiie fragments of papyri which had lieeii found i'l the 
ruins of llercnlancnm. Of some of Ihcsi. papyri he says; 
‘■The black ones, which easily unroll, probni.ly n'inaiiieil 
in a moist state without any twrcolation of w.ater; and the 
dense ones, containing caithy inalter. had piaibably been 
acted upon by warm wafer which not only carriedjnto the 
fold' earthy matti'r .sus]s.iided in it. but likewise di-soUed 
the starch and gluten iisial in pn.|>aring the )iaprrus and 
glue of the ink. and distributed them through the snb- 
stanee of the JbSS."’ 

lie made further c\|K.rimenls in the Museum at Naplc% 
And of some of the .MSS. he says: “Tliesi* .\l.''li. had lieon 
so iienetratisl by water that tliei'C wciv only a few folds 
which uontniiual wonls, and the letterS(Ww geucrplly 
erased, and the chaicoal which hiul composeif them was 
de|K)ailed in the folds of the .MS.'s.” • 

lie makes some general observations, of which thf fol¬ 
lowing is worth noting: * 

'' I looked in vain yuiiongst the .M.SS. and on the .animal 
(su'l cluarcoal snrroniiding them for<\v.stigesof lett^r^in 
oxide of iron: and it would seem from these circnmjiemioes. 
as well as from the omission of any menti-in of sum a sub¬ 
stance by riivi/, that the Homans, up toahis iieriod, neyer 
used l\ie !iil; Ilf niilli anil inm for writing:,and it is very 
probaldif that the adoption of this ink, ninfl the nse of 
parcliment, hook ]ilina. at the saiiie^ time, i'or the inic, 
' 7 jws> //ey. Srn.. iSzi. ii. 191. 



IIUOA L 1NTIK )l )U(;riOX 

(omiios^ 04 cliarcoal and solution of glue, can eftucely 
be luaje to adliere to skin iWicivas the free acid of 
the raciliicaltiiiln jiartly dissotes llie gelatuie of'thc 
MSS., ^d the whole Hul)alan»*iulli»res*au a niordaiitj 
and in soiue old jiarohiiieuts* tlie igk of which must 
have contained much free acid, the letters have, as it 
were, eaten thraiiltl^lhe skin, the elfect being always 
illost violent (ui the side of the itarehiiieiil containing lui 
animal oil."' 

* The disinti‘graliiiii of the pa|erus by Jhe action of 
w.aler, alluded to by Sir Ui'uijilii'ii will be ivadily 

aiiderslood when we reiueaiber that this ancient writing 
material was made of thin siri|)s cut from the reed and 
cemented togel her. The si rijis » eis> laid aide by side, and 
thenajfher strips were laid acn>ss them at right angles, the 
whole being stimk together and placed under pressure so 
as to form a paiter-like slii'et. Papyrus was first used as a 
single sheet, (w in lengthy duciimeiits as n long roll of 
ililleivnt sheets joini'd together, hater on papyrus leaves 
wen- Uiuiid together as in a hook. .\t a very early iicriod 
papyrus was imporlisl iiitotln-ed- and Italy. Tt continued 
to Is- (lie ehief writing material hi Mgypt until the tenth 
century, and lias largely used in Knro|)e after ti-llnm had 
lieeii inti-odiiissl. 

• Carbon Inks.- -We give illustrations (Figs. I, 2, and 
t) of vasioiis writing iiapiciiieiits dating back to aljout 
1500 li.c.. whicli are exhibitwl in the Kgt pfiaii department 
of, till- l^'itish .Museum. The titles of these pictures 
siilliciewtly explain their nature. 

t.'liini-se.Uir Indian ink, as it is eoiiimonly called in this 
i-oiintry, waj made at a very early jieriod, acoonling to 
('liinese historians as far back ns lietween lu'. 1697 and 
.’597, the iiiveiitor being one Tifii-Tiliei'. Full particulars 
ot t^ie way it is luMinfactured aiv given in a snI)se<|uont 
ohapt -r. Its base, like that of early Hgyptian and other 
inks, is carbon.* 

' TmK Itm. Siir„ 1S31 ii. lai. 

(•Si'vislil iSiblpifiiiiis lire nllnrhisl t.i Sir it. I'iiii'> ia|s-r. niisllv 
Hlumiiis rniapii-iiFh iif jsiiiinis sitli sriliii:; ii]hiii Mn'iii, Fig, I ^tlows 
im iidi lull, njs’sl IH'ii. Sfat a nitl ef i«|iiriK iliiil FSi. 2 ii-luix riiiitniii* 

iiisTollsJiifi'il'vnis 
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plij-fciciiiii to Aolbny onJ Cleopatra 
4^30), in a tfissertatiou on tlie|Sie<licuiaI nee ot £erbe, 
gives tll^ivnpo^iou of Imnp-bltiw aiio oil to be nseSJu 
\he inaiiufactiiri' of tiik {ulmiiii iil^m ^ 

•VilriiHiih,^\\ie iloiiiaii enginivr anil ari'liitect (B.c. 30 ■ 
A.n. J4), ileserilieii a inotboil of f)iv])ariit^ ink for* mural 
deeomtion; soot fro^ piteli-phie being collerled from tlie 
wails of a spwmilr colrntnieled eliamber, mixed with gum 
and dried in the Hin. • ^ 

' (•'•I'' -.5 mentions tliat writing can be readily 

S]ionged out, imil nKo simaks of the dillerenf varieties of 
ink in use in his tinie.J 

.Vurliiil (.1 II. 100) wnds n siionge with his newly 
written book of |siems. so that the writuig could be effaced 
^f tln*{( 4 niaisitiim did nut merit approval. 

It is clear fraiii the'e last two n-lerenres that an oil- 
carlmn ink cannot be meant, for it wonld 1 k‘ impo-ssilile of 
ivmoval with water. Hither a pi¥|iaration of lamp-black 
and gam nmst be referred to, nr possibly o" ink made 
from seyja. /'usies* (.1.11. 34 02) refers to ink lu-comiiig 
too thick and tisi pale on adding water, and use-, the word 
•‘Fe]ii.a.'’ fVii/e, a century earlier,ivfers to the use of this 
natuial ink. 

JIany other natural iuks, but of vegetable origin, have 
Ij^n used for writing and ni.arking in various lairls of the 
world. Al| are fully deserila'd later on. 

Iron anil Inks.—The monk wliowrotean 

eneyclppa'dia of Christian art in the eleventh centnry, 
describe^ (tuning other things, a method of preparing 
writing ink f^wn thorn wood. An a(|neous extract of the 
wood*was evaporated to diyness and the powder mixed 
with green vifiiol. This is the earliest reference which 
we have been able to lind to an iron-tannin ink. 

A treatise was pnblisheikin I’aris'in 1393. under the 
litlg Si Veimjirr tit /flj'(<,in which a method ot preparing 
an iron ids withgidls was described. 

• Viiliii uliliiili. uaS, ill ttni'l, amt bntlii. 

+ JIf .liTji/ef»™. lili. lii. 10 . ; fbu. XMii.Jt 52 . 

i nu. sxxi. 51>. II i'. xx ^ ^ r*'|i'». 111. 13. 

U m'MtrHM .\efiHH Ii»‘. iLt'Iwi'* ^1* 1** AS* 
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ft doctor'of Airdicine of liosl.', in ifel'i” df- 
scril.fea tie preimration qf an indelilde ink coin|Xiuidcd of 
iaw^ldack and liustH^oil. He also oll|{d>?8 ft c^louit’d 
iiikB, and in (wrtit'idai'To ayinimllictic'iiikii. _ 

/V/o; >’«<//»'/wnVx, pjofcssor of inediriiiV> at Venice, 
wrote on iuka. lie Ae. ;t and described the 

coni|)usilioii of xarions sorts of iiik.^ ^iiackink is rcFerred 
to asl)eiii^' niadefroui fpdisand ritriol,nliilevoluiired inks 
ai'C pixjcui'S'l from friims, woods, tlie juices of plaiitfsAc. 

Sir A’. .Vki'iiiI, i'//o/ay)vi/( remarks' tliat ink dilfera'in 
tint at rnrions |)erinds and in dill'en'ii! cuiinfries, and tliat 
while in earl\ JISS. it is pun’ black, or .slip'litly Iiiubii. in 
the Jliddle .Vges it varies a pood deal mvordinp' to ape 
and locality. He also tells ns that in Italy and Snnllieiii 
Europe the ink of MSS i» penerally blacker tlnfci.In the 
nnrtli, and that a Spanish .MS. m' the foiirlccnth or 
lifteenth ccntniT may iisiially lie recopiiiw’d by the pecu¬ 
liar blackness of the ink. The ink of the liftcciilh lamtiiry 
is often of a faded prey colour. 

Tho Iiindisfarno Gospels. The 5IS. known as Tic 
Jjltiili'ij'ii'in t/, (syicA, (ir Till (lcfHl''iij S/, I'lifliluii, ur sic 
Ihirliiiiii A’wd.is of prcat interest, for it is one of tin- 
earliest, and certainly one of the most lieniitifiil, MSS. on 
relhim ]yissessis] by the I’lrili-h iliisimni. Eoiir ]Kiiutinps 
ri'pii'seut iiip t he Eiangelists pn ci-de I lie res|s'Clive(ios]ielji, 
and tliiw ol them arc shown in the act of wrijiiip. It is 
iiotenorthy that the ]a-ii. very plainly shonn in the lipine 
of St. .Mark, is cut like a ipiiil. 'Jliis ^t'^is minsiially 
fresh and clean, altlionph acconlinp to tmdifiov it was, 
ojKin one occasion, tost at .sea in a violent sltiriii, and was 
lecovcred at low tide by the inlerventinn of St. t'litHbert. 
The date at which it was written i' supposed to he at the 
close of the Si-.eiitli ceiitnry. This valiiahlc ilS. is placed 
in a case next to bn .M.S. of Sli.'^beapeaie's tinie^; and 
although one is nearly nine centHm'S older than the other, 
the ink of the earlier work is ]ierfec% black and well 
preserved, wbile that ottlie other is V(f)| iiiucli fiuled.. 
With repard to the later MSS. on pajier and iiarchinriit, 

' /A' Sn'irtiK lili, wii, 713. 

t I/llultMl niltioH. l6(X). I 

J Urffk MinniiHijihif, 
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cSnlmaig ^iir attenlion tu those ^liicli arc e:[hi]iited 
in the cases at the liritisli ,1|useiim, lliere is littl; to 
eoiuplaiu (ff iii 4 hOjijnoliiy of tlib iut The writin^as 
mosd ly o^a rich dark-lirawii, and rvma^take it that if au 
MSi. has thiiif preserved its frejincss f^r three gr foi.r 
centuries the ink may lie leganled as iiemianent enough 
fur all practiciil piir|*i|ys. It is interesting to note that, 
income of tlifse MiS.s 7 two diH'ercut inks have ken nsed 
im th(»#iiiiie jMige. Kor instaiiw, we have Cer» the Bible 
wMch belonged to ililton, on the first page of which he 
has entered in his own hand ineniorauda of tlie births of 
hiin.self and ineinbers of his family. All the entries are 
written in a dark ink, with one excejition—this is the 
eiitiT leferring (o the birth of hk diingliter Deliorah on 
••Ihe'jiSl of .'lai, being Sunday, somewhat before 3 of 
the clock in the nioniing. ibjr.'' The ink in this case is 
lery pale, the loss of cokrar being jKwsibly due to hasty 
dilution. 

Transition from Carbon to Gall Inks. Tl..'transition 
from caslion ink to that made fnnn galls and iron k a very 
gradual one, mid we llml many writers deploring the 
1 ll'ects of that change. Jlr. Mil' (iSo.;) complains that 
the modern ink is not comparable with that used by the 
ancients, and attributes the deterioration to negligence in 
laaunfactuie. I le writes: " (lall-nuts, cojiperas, and gum 
make up Uie composition of oar inks, whereas soot or 
ivory black was the chief ingredient in that of the 
ancjgBts.'' 

.\nother paragraph from the same source is worthy of 
piotation: 

•' -Tlthough iiBjier is now chielly m,ide from linen rags 
beaten to a pulp in water, yet it may also be inaiie of 
nettles, hay, straw, i)arsni[)s, tiiruiiis, colewort leaves, llax, 
or gay lihrons vegetable.’il 

This c.xtracr, writlets just a centuiy ago, is interesting 
in view ef the citcnmstance that linen rags are now only 
used for file verjsfiiiest grades of paper. .Wood pulp is 
now largely eigployed, and there is ground for the fear t^t 
in tlw fntSir(ril,will not be the iiuality of the iA which 


' DiiiiIh ") llV.r.sjf, 1803.js 310 . 
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will allied intoqne'.tido.so inncl) ns thepcrisjdiijtf t^e 
iimb'rial upon whieh thijwriting is record™. 

,We niny also notifr*here “Some yiisei’safibns on 
Ancient inks"* fliickjonued tlie suiiject of a coinniiiui- 
catiou^ti) tile RotuI Society by Sir We 

made M|ieriraeiirs on varions MSS. on velliiui, dated from 
Ibe ninlli to tbe (ifteentli cenliiricR. /I'lie Ink of some was 
still ipiite black, while that of otlil'rs varied from a dti’p 
yellowi'li brokn to a yen' iiale yellow. These weir lent 
him by Mr.Jcl/i. 

He madi* several experiments, and convinceil liimself 
that tbe ink ased in these .M SS. was iiun-gall. “ So mice 
of a black pignient of any soi l was discoi ered. ' 

He attributes “the greater diiiabilily of the more 
ancient inks'’ lo the moiv caivfiil |ire|iaralioil the' 
parchment or vellum; one writing only resisted all the 
agents which he eniploywl. and that turned out snbse- 
qneinli to be part of a very ancient prinli-d Ismk. 

I’erhaps the change of nhieii so many writers complain 
may Ik* niois- misonably asrrilied to the want of knon- 
ledgi' with regard lo the pro|a'r pniiKirlioiis of the ingiv- 
dients empkned in the piv|viration of ink, which had nut 
yet attained the ]insitlnn of mi article of coniniera'. 

Domeatic Ink-making,—It is very dilticiill for iis in 
this tnentielh reiitiuy to realise a time in llrilaiu nlimi 
the nit of writing was a pilite acconiplislynent, only 
known to a privileged few; a hen the coiuniereial iiianii- 
fart iirer of ink did not, could nut exist, f^r he n oiiltl Inn e 
staiwed through lack of ciislom. 'fheii it i^is,thiit‘lhe 
larel'nl honscivife would rank it among her Katies to make 
ink. just as she made c.udials, and coinpoiinihsl nieiHcines 
of marvellomi origin fur the family use; anti ne may take 
it for granlisl that recijies for the maniifaelure of«riling 
fluids, syni|inthrtic itad ofhenvse, iroald Ix' handed d^nn, 
with other nosi ruins, as precious Ijeicluonis fiom g'nigia- 
tion to geueraliun. 

We have yvidenai pf this in an interesting volume 
which was compiled a few yeara ago h^ .Mj-. t/iwif/r 
H'rtWi'/A of Xewcastle-iipon-'J'yne.+ » a- Ixxjk of 

giv. ■S'V.. 1787. Is\'ii.dii.] 45 i. 

Fuirlil-rittHH ItSQD# 
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fiiiiij|y which came into liifflinnds by an accident. 
He MR teprodncld it in fur sbii/Yaand it is certainly a 
most inteJ^ting r^ic of domestic Rfiain the si.\teenth ani^ 
^sefeiiteentli centuries.* it deals will|«iill'kinds of things, 
good’nud bllii, from reciiu-s for apijle pasties to cnn-sfor 
the King's evil. And among the strangely'assortcd items 
we lind several recipM for making ink! lly the kind 
permtssion of .Me. we reprodnee one of these as a 

fHintispim-: and as few, possihlt. of oiir reafleis will be 
atile 4 o ihTipher the strange cailigraphy, the gist of a 
transcripllon which Mr. iruMill has been good Aiongh to 
snpplj. is given in chap. iv. 

Another reciiie in this delightful old volume stands as 
fellows: 

*Tnki iT^iTiirl o| i.iir'initiu uatt-r. om ..I titt> l•llnu•^ 

(•I uiill. .iihI Iriiii iKiiiii-'^ ■>! uiim-nnilxt-k iiiitiiiif iIh'Iii l«urtli<T iiimI 1 <-I 
iki'iit <tanil 

i.s aiiiith''!' nietluKl: 

*1.ik<‘ li'iir uiiiKi-ss iti •jiiiii Mtiiltit k iM-tit 'limit, i onnii-'s ■ ••nil Ir.it 
un>s' 0||i> mill :i i|iiiiit ol ilif<0111111"'nil '(roiiu nlf 

^ I'ui nil tln-'f I mill'Ml I llimi j, oi | .1 tint iilioiit - 14 (lat*" 

IIk'Ii 'In III II tliroii:'li u < loili, 

Then follows this note: 

”1 iiiuilo ink In If nlio\< n-i t, <iiih imtliii!'Ii:iil \i’nnildi'k iiinl fl' 
P'ImI^U' oViT tt.i' ll'fil.- K. IJllUN. 

One inoreitniv from llie snme soum* is nvfollows: 

* )lr. )hi'ini. KMi't'iiuiii. Ill' lu't lor ninkhiu ink,nliirlii'ii'r’i sihhI 

*’ Tiilmf if •itiar^i 4 iitfii or 01111^ 'dU naior iiml (mii to il 4 m ot InM 
liliu' jRill' i;iot» lo liiiitliii -l(‘l il l•lnllll uiiriu tor j «I,ni> tlifii tiili! 3 ox. 
ol i-opiiti'.i' 4 (I/, oi^iim liitlo rdiii II (loi k| itlliiiN lot It 'tiniil J or j iho' 
loiii^T Iiii 4 'tmk«- It ii|i 2 01 3 tiiiic' II tiiu |iiii ti litllo I'niiiili iiitii lilt* ink 
Till' iNitlli'iii It will li^nlrr il Inmi Mouliliiif".** 

Tliete is no dale to any of these recipes. Mr. V'ldiMI. 
who has made a stndi of the (|jfl'erent hundwritings repm- 
dnced^ifthis book, is ofbjiinion that the iirstof them, our 
frontispieei4 is cousinly Eli»ihethan, and that it was 
probably written atJtie end of the sgiteentii c^ntnry by a 
man ]kst middle age, who learned to write Just about the 
time th^t Sliakeepeare wns liurn (1504). 

A book on iinnawriling by Mu dr JlniU’Climir and 
M. Mif llqildmi, prinifd nt Mlockfrini'S in I 5 jit, entitled 
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riiiitiihiliitj tlirfi's it/ Ilftinh, contSiiff^' l^les 

iii/idebr K. II. fov ]ii| cliildwii tu lennie to writo liyo." 
iHiFv incliidr dii\‘('ti(jCHiur Inllkin^ iuk^ Tiu^e'itiv (jiiaint. 
••iioiijfli to dwiicc ijlt}.iiti()n: * * 

III iiiiilO-1 <iiiiiiiiift Mil Lf (il Wiiii-l.iki-.i i|'l.iiti-. 

Uoiliiiiifs 111 ttttniiiK- Ih Iliut lii'N |urti> 

I'tu- itiiiix'' "I u.iili'" ill liiimifi #!iki' (ill•■•‘. 

■ •■ills i|iiiitl> llliiki' l( Th'IIi'I hi Ik*: 

tl (Wit* w-till n,tut liixiic u.tti-r io lH»t, 

*\llil »» linii || v(i|||r i]K Ml lilt li'l'l ' 

h \ll( k<- III- tl) tlili k, |>Mt 

fill Huti'i iliiDili iiiiiki* till' < oliiiir liitin iliiiiiii*'. 
hi )i.i-r liii .1 '•Inti ulii-ii \i‘ Im\i‘ ;i ui«m> >ti'ik 

l.iki' uiill, III niilli II III 'I.iimI \imi 111 «linil*: 

Will! Ill-liiiriil III llii-lin lilt jiiimlfi ll•tt•■'•'l ih 

Will) Miit'jri* III Miiti-f iii.iki iiiikt itiili.itl. 
li niiki'ii i]i'«in’ III kii’|i lulu iii'-liiii 

I’m li.h silti iliiiiiii .111(1 II util 111)1 li».ii> I* 

II til, It I otillliMlI Milk'' III' IM'I 111 (o'li tillll'l' 

''IIIIII'I.I!II)||||.|| 1 tllMi III uitll Ui'imit' Ul’t’ jHlIiI' 


In an ink iiixcjtlml Ii\ anil 

Mild on the Punt. Neiif, iVis tiiiiler tl.i* title fkh' 

fnhft 

Scientific SxperimontB.- In llie fulluwiii^ tviifnry. so 
iniicii mure attention appeals to iiave I>een piven totin' 
itiauufnctitii' ut writing' ink, llnit ue find a I’oitipinind 
knovin ns ”tlie (‘elelmitcd Pri’Mlen iitk ' lieing ii-ed in 
(Jertuany. We pile furtlier details a'* to it^ coinjtusitioii 
in cliap. iv. 

IViI/hiih M.D.^ in 174S,li«s the creditj^flndiig 

the first 10 nial.H wriiiug lltiids the snlifeA sefentific 
e.\pei‘iniei]t, and to draw deduiiioiis as the lies! pro* 
portions of tlie various ingredieiit.s j'eijuired totnake a 
rf’aily |RTinaiienl ink. 

Jiilunvnuhi carried out e\]ierinu‘nls on the 

same lines as kefi’i.s, Init {arrived at somewhat diireivnt 
coneliisions as to the convet- .proiwrlinns of flie con¬ 
stituents. 


' 1’«i|i|rr.'lN*M'.. IVM) 

I .i.s. Aro'. Iiiiiiri. srrio. hut. 1ii.i]ti^i<iii||i) i4ii‘ ui.i\ iH>i(Mtr 

(»I|M|||I). ||)«)l||ll, 

J iiliihilcl, 4'** Jf I KmnnH, IS ijf? 

X f'l^HtrtmHM /‘hihisH/thni-liviiMutiiit ^jdimIhIi. ijIjJ !'• 

■ Jhh. . ifin. N\. 113. • 
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qbU Inks,—The us# of dmtnifii 6ncliiii!> 
logwood or indi|o to etmigtlien tiie colonr of the ink, 
was ])ra<Ai>ied to ^ small exteiit'iTuiufs the eigliteeiifl^ 
jeetilnry; but the inks Vere still of au that is to say. 
the fluids wei'e Uioiv or less osidism before their ap|dica- 
tioii to till' papi'r. In the eoi'ly ])nrl of lost cen^uiy, 
however, n radical duuin' raine abont in the method of 
iiianttfaetnre. and credit’lor I he innovation is claiinedbv 
the w elU|jnu« n lirni of fHijilinii. I’revioiislyTo^this. the 
ffiiished ink was e.vposjsl to the action of the ntmosiiliere 
so as to darken it as much as [lossible. wlieri‘by it was 
rendeivd won* or less insoluble, and would, therefore, for 
the most part, remain on the suri'aee of the pn|s'r. The 
iiewprcss-v. eimsistediii keeping the ink fioni o.'tidatioii 
a* far !t^]ltissible. so that the formation of the insoluble 
pigment would take )daee within the tibres of the ]Kiper; 
,ut the same lime indigo was added t<p give the lliiid a 
•• provi'iomd " colour 

An uiuisidisi’d ink ol the same lyjie was patented by 
/j’liiiliiii'ilifin llanovi'r in i.Sjii, a small pro|sirtion of 
madder being incorporated in nddiliou to the indigo, 
lienee the term ofr.(P/o/<, which hits Issni accepted us a 
descriptive title fipi- this type of ink. abhipiigh Liinliii,ili 
snbse(|uently omitted the madder as la'ing suiRprflnons. 
Attempts to employ the luptn' .appropriate term ivib'a ” 
findig(p| to sgchinks were nnsnecesafiil, and they are still, 
on I be /p'ep'v II mill //" p inh principle, called '• alizarine." 

IIthe^ iganufnc^Mii‘r.s have seen tlip* advnningp's of a uon- 
o.\idised iijk.*ond 7 p/p'p-/p/p"/ writing llnids are now laigeb 
made. Ill iS^ I'iiHiilliji and Xiihiiiniii examinml eighty- 
one tpArniaii inks, and found that all were of the new 
ityj)e_tbe oldei'kind of ink being obtainable from n few- 
small makers. 

Aniline Inks.— The next development in the mannfac- 
tiiresof ink is found in fjje use of miiliue dyi*s, not mereb 
for colonrod w riting Iluids, but also for taking the place of 
the ipdigo in the ijmk inks. The Jrst lirith^ patent for 
the employineirt of these dyes as ink was granted to Give. 
of 1*0™, in ittSi.^nd he was followed by soveral wthers. 
Thks, under the name of “ Slvlographic ink ’ta sointionof 
nigrosihe swas introduced in ipSt),", as being sj^cially 
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!<iiita 1 >li', OB accoBBt bf its Haidity. for sty$gn(|)b%and 
fountain pens. 

In iK/fi. at tlie I’l'isE.’tpositionj a Dpedal'was given^to 
tlie makers of gn atfine ink wliicli va.s fonnd capabkMif, 
grea^ resistance to ^le action of acid't^ allialies,' and 
chlorine. ' 

Gorman Bogulations.—In iXvj Professor Km Jiy, of 
Dnnn. nrote to the (ieriiian I'lianci'Ilor. pointing oiAthe 
danger ilsiiig aniline inks for Iiistorieiil doeigneiits on 
account of their instahility; mid, asp result of this, I’Aissia 
(lassed a Ihw in the sanieyear enacting that oniriron-gall 
inksshoiild lie used ollieiallr. 

In I SiS8 rules for testing ink were jiuhlished. and inks 
were classified lusnisling to the way in which thev 
answered to these regulations. Sonu’ of these^^?ts lime 
been severely criticised by i' 4 /i/et/o/am! .\ic<e<oo/. 

Other Inks -I'olnured inks, markiiig inks. |irinting 
inks, and inks fur sjiccinl pur|sises, need only Iw aihuleil 
to, as they are fully dealt with in siiWquent cha|iters. 
The interesting i|iiesfion of the detection of furgeries li\ 
photOi'iTiphir and other imnns is also (smsiderinl at 
length. 
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SK(!TJ()X I. 

WRITING INKS. 

('ii.\m;i! I. 

l AUnii.N .\Mi ( AllliiiWcHDI s IXKS. 

> i>M i.M't -Bcpia- .. Mj|iiiil:irtim' -riHiriinil nmijMi- 

Mti'iii' S'|ii.ni .iriil ItrtiUli til > tiniiii'r- 

Iiidiau or Chinese Injk-Uiiiii>- 1 )Iiifk- CtuiiiNt. 
■•itiiiii .iiiiilHctiin* t»| hniihbliMk—0]t| Kiirti|Niiii 
M.ii>tit:iih>n>ttf liiih.'iii ink IiiitiniMiik-I<Aiiiiiiii»> 

hit'ioi I111I1.U1 hik-rmlirjil tH'- Carbon Writing Ink- 
\iH 1 ‘III fiiriiiiii iiiKo MimIitii fsii iHtiisu futis ink^ 

.\s wa.® slimvii ill our im'liminarv lii^loiical skclrii, inks 
having carlxin or a rarlioiiacvous ])igiuriil in a fiiioly dividril 
slafi* fur thsir iiiginrnt date luck to jicriodK of remote 
aulii|nity, though for writing i>iir)io!i(‘S they have to alarge 
csteni*keri^ i«i]wrMilcd, at least in Kurojir, by iiiku in 
which tin* |iigiiieiil is iiioiv or less in solution. 

The inks w kieli may ho coiiveiiieiitly considered under 
this lu’adiiig r^iinjirise (1) Sejiin. (2) Indian or C'liiiiese 
ink. and (3) inks of thu tyjie of the ancient writing inks, 
wliicli contain elenientory carbon snsjiended in a suitalilo 
inedsii#!. 

<i) Skim.1 . 

Sourco.—The Wk or diuk bit^wn pigment known as 
sepia is contained in a si'cretion formed in a sjiecial 
glandular orj^n of dilTereut siieeies of (Vjihalo^itida, in¬ 
cluding the tannmon oiittle-tish or stpiid. The “ ink-sao ” 
or “iA-liag.'ias tbis^landular organ is popglarlt called. 
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liijij strong fibrons wnllU, mill is genorally, tbj<gK«iot.m- 
variably, pruviileil witl^i sp|xir.ilc I'jaciiliilliMy dnrt. 

Miiiiiii Ihnmit. Abo bus niadp a sliidi* (if living 
iiu'iiibpi's of tlip'CpjiJaloiioda. wliirti ife kc|it in a larj^' 
lank madf for tlie piii'^iosp. slated in alertiiiv \x'fiire nlie ' 



I'is O/niyo/Acrwr'rs), 

• • 

liOiidon Camera (I11I1, (Iclolier 1*5. Ibal jt was not 
in easy matter to caus^ a cuttle-lisli t«^‘.vbaustits stock of 
nk. And &e facility wilb wliicb it vrindd di^bar^> tbe 
ii|aid<ipou the least provocation was oiit of the great 
lifficulties with which be bad to deal ii! ppisecuting his 
mjiiiri^s; ^r a whole taiikfnil of Water wosid la> elonded 
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in II feWsfoeml^ and work liai) to be suspended nntil the 
vessel Ix-einhoninjtlilj' clennjiand le/illed. He also 
stated tffai *11 ex{jau|ted cuttle had 1 he liover of reneviug 
the inky i^ietion in ns short a iwiiSl 
ns it <|iiarter ofaii hour. 

Kijf. 4 repri'Sents the cciinnuin riittli'- 
fish (iSVyoVf e//fr/y(((/(s)((funi which thi‘ 
inWs ohtaine(h l!y the kindness of 
the (.'as^oroflhetleolopcnl llnseiim, 
lyoudoii, we have beep able to jilioto- 
'.•iniih Biieciniens of fossil (.'ephaio|ioda 
froui the lilui' bins in which the ink- 
Isif^ leniain intact. It is a well- 
known cirrninstaiice that this fossil 
si*]>ia lihfltteen more than once 4'ruiind 
11]) witli water and found to {nrnish an 
e-vcelleut ink. This Is alluded to in 
the liridgewater Ti'cntise by Ih'an 
liuekland. lii Figs. 4 and 5 the ink 
sacs are indicated by the ivhite 
iwinters. 

Mr. //inn/ Ln. for some time 
Naturalist to the llrighton Ai|uariuni, 
writing of this black fluid, says:' 

" The cnti le (sepia) dischai^-s it on 
the slightestaprovooalion: and this is 
sometinies very troublesome end aii- 
noj-ii]gavheii^ 1 (|isiSpe(ies is exhibitetl 
in an aijaarinm. Tlie i|nantity of 
water its ink will obscure is really 
surprishig. Tlie llnid is secreted witli via. 5. -Vus-ii -i iiia. 
■ama/dng raiiidity, and the black injec¬ 
tion freijnently occnrs several times m succession. I 
havenoj^n seen a cuttle Completely spoil in a few 
seconds all the water in a tank containing a thonsand 
gallonB.” 

Thp extreme diSaBbility of the pigment is idso referred 
to bv f/cr.t'wht) states that one part of sepia imme&lely 
renders looo {Ihr^ of water opa(|ne. The cnttle-nsh is 

AqHHrifti TIic 
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tints provitlcd with a most cirfctive wt-ajwn .ot *( 5 efence, 
which enables it to iijjtcliially coyer its retreat when 
atta'keil by its eBonijijS. i , 

The piginentiUnst ^lighly valued is that obtained from 
the llediterraiiMii ciS'le-lish. Sr;»Vi ufiriitnlU, and from 
ti. Uiijii, and N. Inuimln, though it i< also piepared from 
the ink-sacs of other aiieeies. Tjjjii ink-sacs arc nmioved 
as soon as possible after the rapt lire of the Ksh, and rapidly 
dried to prevent putrefaction. It is a connnon practice 
for the fisjiermen on the Sonlh I'oas^of Ungland to refaove 
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the ink-bags of the cnttle-lish. whoso llesli they use for 
their bait, and to kec]) them in a dried»opnditi&n until 
they can dispose of them to the inannfactnrerA. A large 
ainonnt of sepia is also obtained from l'(i|tlon, where the 
cuttle-fish are colhnited ly natives for a very low daily 
wage. 

ManuHaeture.—There is good reason'for believing that 
ink manufactured from tlie jiigmint of the cuttle fi.h was 
used as a writing ink by the itolnans,* bnt it is now ])to- 
liably used exclusively in the mannfjcfnre of tiie “sepia” 
of the artists. 

For this purpose the dried ink-sacs are pnfrerised, and 
the jMwder,triturated with caustic lye aad'boilod forthirty 


rCTMl'iS hH\ I’lt. 
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HimnWi?. The Hquid is then filtered luid neutralised ftitli 
hydrochloric acid, and tlie precipl^ftti'd |iipitieut repeatedly 
waslieil with watjr, qpd dried at a low leiiiperatnre. ’• 

* Mudifitntiuns of this process hro wd liy dilTerent 
mdhafaclurer!^, the exact details ofiirhicliiare ri'gaided us 
trade secrots. 

The pif'cienl s(>pui^ed from the oilier constituents liy 
soSle such piilbess as descrilx'd iihove is ^'roiiud down to 
ail ini|»\J|Hilile powder on a niarhle rlah. iisnatlydiy manual 
'liiliAur. It is tin'll iiyide up into cake-, nr is gpipaivd in 
II moist coiiditinn and put up in pans or tidies, or is ineor- 
porated iiitli oil for use as an oil |iaiot. 

fii puroliasino the raw material the mimiifacturor's chief 
consideration is to see llial the ink-s.'ies are full, not 
witlie#<I* Tlieiv dis's not apiieiirto lie inncli variation in 
the coloiirino pouvr of diltt'iviit simples of the crude 
sepia. 

Ohomical Composition.—It has freqnently been 
sl.sted,‘ thoii);h without jiistilicalioii, that the pif>uientnf 
the ciittle-iish consists ol finely divided carbon associated 
with proteid siilistances and mlcinni phosjiliate, but it is 
'loiv known to bi* a coinplev or^'aiiic coiiijKiiiiid. 

AVwp,f who exaiiiined thelupiid from the iiik-siicwhilsl 
in a f'ri'sh stale, found that it yielded precipitates with 
alcuhol, mineral acids, tannin, and luerciiric chloride. It 
was rely viseoiis, and |uissessed a {leciiliar fisliv cdoiir, 
hilt little taste. Ho came to the conclnsion that it con¬ 
sisted mainly qf qjbnniiii, with possibly some gelatin. 

Short lyniti'rwards I'mvl } made a chemical examination 
of the black ittsidne contained in the dried ink-sac. ft 
w.as a'hani, brittle, brownish-black snlntance with an 
iridescent lustre. When powdered, it yielded a rioiet- 
hlack powder without odonr, but with a slightly salt taste. 
Its specific gravity wa8,i.640! When’digested with water 
fur a lung time it yielded a brown solid ion, giving a brown 
precijiilat* with k'ad nitrate. It was found to contain 
the following consCitnents; Blach pigment (mrlaiiiii), 
78 per cent.; csdcium carlionate, 10.4 jiercent.; snlphates 

s Rff,, iiiTuiiiliiltiiii's t'whjHHliii n/ /'sq/si irfs. llt|4. is 59S. 

•t NijdiiilMHi'll Jtttn'H, vf Jiff/. Vkitm., iSij. s\siv. 34*, • 

J .Imirtaiff/Jt&iVffMi/iAjf, iSi5,v. 417. 
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and clilorides of tho ofkali metals, 3 ,16 jierf^iltt; ^1] 
ina6ine, 0.84 |ier cent ^ 

n'riio melnniii uns isolated by iHiilin^, tlie jWnijk mass 
with successive yortiuVii of water, hydrochloric acid, and 
dilute, ammuniiyu earb'^nate sulntion. 'i1ie res’tdne thus 
obtained was a bloek shiniiij' powder resembling charcoal 
ill appearance, and euiiltiug a li^’ odour when burned. 
It was insoluble in water, alcohol, or etheiy though it' ."e- 
niaiued for a'loiig time in suspension in water, jiT.adding 
acids or ammonium chloride to the^water its separalion' 
was accelerated. ItWiis partially soluble in hot ]wt4issium 
hydroxide solution, yielding a brown liiiuid. from which 
slight precipitates weie obtained with hydrochloric or 
sulpliiiric acids, bnt uotuilh nitric acid. The original 
pigment was ipiite insoluble in the two formertujjds, bui 
dissolved in nitric acid. It was also soluble in ammonium 
hydimide, bnt not in solntions of ammonium carbonate. 

A more recent researdi is that of llirvl,’ who made a 
full analpis of the liiiuid secretisl by the ink-Nic of A'. 
(illieinali\ Ife found it to in< udoiirleas. but.having a 
slightly salt taste. When e.samineil under the iuicrosoo]ie 
the liijnid was seen to consist of minute corpuscles sns- 
{lended in a clear serum. 

Obemiial analysis showed the liiiuid toconsist of Co ]ier 
cent, of water; 8.6 (lercent. of mineral matter; 30.54 ]ier 
cent, of insolabte organic matter; and 0.86,per rent, of 
Bolnble extractives. 

Tlie mineral matter incliideil e,alburn, magpesinm, 
Bodinm, potassium, iron, carbonates, sulpbafea and'chlo¬ 
rides, though curiously it was free from ph(>sphates. 

The pigmentary sabstonce wtm olitained in a )iute state 
by digesting tlie dried residue for four dfiys with alcohol, 
and then for four days with ether, to semove the extrac¬ 
tives. It was thhn collected 014 a filter, washed^ and 
digesteil with glacial acetic aci^to eliminate alimnunoiis 
substances, then with potassinm cailxmate ito remove 
mucine, and finally with dilute hydrlichluric acid f I lo) 
to free it from tlie mineral salts. 

As'thus prepnied the pigment (alter ^i^ing at too C.) 
was a.IiIacVhomogeneoQs sulistance, learbg no residue of 
ijliSl, M'iii. 96. 
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asit on iframoiv It wiu inaulnUe in water, aleoliol, etVr, 
ami ac'i^, with the excrption,V nitric acid. It igfos 
yiencheil li^ chluinannd liy Uencitjpi^liuwder, and whAi 
hej^te<l with s()da lime evolved ainiliniia.* 
its eleinentarv coMi|msitinu whs as f»llows: Cnrhon, 
53.fi; nitro;pMi, S.S; liydrogeii, 404; and o.sygi'n, 33 .sfi 
per cent. 



rii‘. 7.—Urli'il mu'*. 


Sijihth al»'/V.—In 18SS X'lidi ami Fnnt 
obtained an ainornhima aHl>stanco, to which they gave this 
name, by treating the pigment with fifteen times 

its ^ef^htof a lO iwvce^t. solution of potnssimii hydroxide. 
It iiad thg followijgeleiiientarj' comiiositiou: Carbon, 56.3; 
hydrogen, 3.f); nitrogen, 12.3; siijiihur 0.5and oxygen, 
- 7*5 pei’i-'ent. It was tbnud to lx* solnhle in Bolntions of 
alkalies, and ias preci])itated from its M)lation by copper 
s^Jphnle aiu\by*ammouiaeal /.inc chloride. 

’ ih'UI. ll&S, N1\. S'"?* 
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Jji llinli H’piii. -nirongh the kintiness af Messr^ 
iiiiin we have beeo enalifi^ to examine several iqk-Bacs of 
oftle-liBh fioui Southnmpton. in tlif dfied condition av 
ivceired by them- 'Df' apjiearance of these is phown in 
theacoonijianwii}'Hgiiit (t’ig. ;). The geberal physical 
churncteristics were very similar to those reeoniej by 
y‘/es/( mi/i/ii), bnt onr specimens ^id the dislinet fishy 
odonrotoerved by A'lwjjin Ihe case of Ih#- fresli liiptid, 
and this liecame very marked on lioiling the powdered 
substance with water. , ' 

The ])owder contained 17.51) per cent, of moisture, and 
on ignition over a low Argand llanie yielded 1 2.22 jkt 
cent, of ash. containing the following constituents: 
Silica, 0.:8; calcium. l.<j 2 \ magiiesimn. 1.75 ; cbloriim 
(including other halogens), j.07; sulplinric a(^di*'i.8.|; 
total nitrogen. 8.42 per cent. 

When treated with toiling water the ])owdcr dissolved 
to a considerable e.\tent, but repi-ated and tedious e.vtrac- 
tion was necessary to remove tho whole of the soluble 
matter. The bhack lesidne left on the filter amounted to 
71.1 per cent, of the original substance, and eoidained 
7.4(3 i)er cent, of niti-ogen, calcnlated on the original 
miwder. 

* Tho brown solution when eva))orated left a brown resin- 
like de|xisit, which 011 ignition gave 4.55 per cent, of asli, 
calculated on the original substance. o 

On treating the insoluble residue with toiling JO (ler 
cent, imtassinni hydroxide, 19.23 per cent, .(calculate^l on 
the original substance) remained nndissolved. - 

Examination of commercial Sepia.—M-ist. if not all, 
of the English uiannfactiirei'S prepare sepia e.xchto'vely 
from the cuttle-fish, but there is reason to believe that a 
large proportion of the so-oalled " sepia-" of foreign origin 
is sejiia in name oiiI\'. 

A chemical means of distinpiiehing between gonnine 
sepia and prejtaratians consisting of lafiip-blarh or other 
forms of carbon incor[»rated with glitbf consists of treat¬ 
ing the powdered sample with boiling wrter-until tho¬ 
roughly disintegnited, filtering the liquid, dhd thoroughly 
washing the residue. 

In tho case of sepia, this residue will edntain li large 
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amountnitrogen, and on ignition will leave a cousidei'- 
able pro|)ortiou'of asli containing^tlie constituents men¬ 
tioned id llu previous section (p.'je,). 

* ljun])- 1 itack prepaAitious, on thejpFlierhaiid, will leave a 
residue o^ practically pure carlmn, containing only traces 
of nitrogen, and leaving Init little ash on ignition. The 
whole of the glue, wlnj^h would cause the finished prepara- 
tiow to show a faigi- pinjiortioii of nitrogen, will have lieen 
removefl by the treatment with hut water and lij^ration. 

* 'Idle main points to lie considered in a manufactured 
sepia are the culuiiring power and ]>erman(dicy of the 
colour. 

Sepia was one of the pigments tried in the e-yperiments 
of Dr. liitturll and Sir il'illhtiti .' 1 /ooy/(chap. vL). and to 
TjUote Hii'wonls of the latter:* “We are apt to look on 
sepia as one of the most permanent pigments; as a matter 
of fact it is fugitive, and those who have e.\amined sejiia 
drawings made in the early p.art of the century will see there 
has lieen cmlaiiily a di-tinct fading in those drawings.” 

hill IN oil C'liiN'sisK Ink. 

The extivme autiipiity of the ink manufactured by the 
Chinese has already been mentioned in the Historical Intro- 
dnetion. Accoiding to ancient tfiiinese documents cited 
by JiiMiliiX the earliest ink was a kind of vegetable 
varnish, and it was not till iiliout the third century n.<. 
that the solid prijlnct' jirejiared fiom lamp black and glue 
was'introddbed. The province of Kiang-si enjoyed a 
raonoiKily of H)e mannl'acture, and the ink attained a high 
degret* of (lerfeetion, its quality lieing maintained by 
siiecial ink insjlbctors^ 

This ink has also been prepared in Japan for many hnn- 
dred^ jara. The provipce oi Omi pnalnced a fine quality 
known asbiZr*!, bntthe,/i(iiTiVj|//« of Yauiasliiro was lyin- 
sidered the bi'8t.s At the present day the best ((uality of 
Japurese ink' is (liid to be maanfactured, in Nava or 
Matsuda. i 

’ Jiwr*. fllir. .frf«n8,SiSisvlii. 113 , 

1 *f,’ 5 «riTrfffSi>. iriipn- ili'> IldCiiiiicutsl'liIlioK IniiliiiV' l«r Jl. 
Jnmi-tel, rusts, iCSr. * 
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lamp-black; Cnw/JiliiViwi.— Wbni carlxmoAeoSfj ])ro- 
dncls, Midi oa oil, m!in,{or tar, are burned with an insntii- 
cit'iil, Bnp))Iy of aii'j tlii'juxVgen fouiliines with the'Wj-diogen 
fonniii^' water, jriiil^^ oarbon is to a larj^- rxteift 
i1e]ioeitrd in the auiar]ihons form known ua lamp-blitck. 



Kir< a (Tiiiic-i* iiiiiiiiri'.ii’liin'itil )utii|<-liltirk. 


The amount of pure carbon in tliia sott ia abopt 8o per 
cent., the repiaindor cpnaiating of oily,and reaiuooa aub- 
atances with inorganic aalta, notaUy animoninni auljiliate. 
Kor ordinary commercial naes these iiimnntiea are not 
aitogetlier disadvantageoua; but if a pimr, Biibatuncck ia 
required, the kmji-biack is heated vo iwneaa iii a 'closed 
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cn\;ibKi to'carjionise the orj^nic siibstancea, aad ttien 
digested jrith Iiydrochluric acid,!Snd tlioroiighly vmsl^ed 
with water tn ngnofe inai'gaiii<‘ u^ts,>the iiiial prodmtt 
libiiig nearly pure earbon. The pnleat form of lamp-black 
is ubtained by glassing a slow cnrntil of turpentine wpoiir 



Kiir. 9. * (ifiniiiifiH'liirt^ir ink. 


tlirjiiirl) ii^3S Tddnejtjy aii I tha deposit 

ill clilorino to jfem t'le lad traseigof IiyJroftMi. 

Mftiitfiv'jih' If/’ A ChU'v' .V'W/.—Tin 
old ait ui*thoJ of wliich wa hava auy raao;J i-j thatVhbli 
biH^baeu uiei b/ the Oibesa for caatorLe** N'arioiU 

* fit. |i. II. 
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BntttaiiceB have been iiBeii as the oripna^Bource (A t^eir 
lani'p-black, Bnch as ri/^ Btraa', i)iue wnod. and haricot 
l», 4 n», but these Iwve 'been for the nobl^)mrt Placarded in 
favour of vegetaHe oilf, and in particular that ohtainefl 
from Uie seeds otylfci'iA' s mv/u/w, oi tiin);-ctl,nhich jielda 
a brilliaut black ink, deepening in tone with ngi>. 

The nil is burned in small terroiBolta lamps, whieh .are 
placed ill terra-cotta chandiei'B willi a hole Id admit air.tliid 
having a ile]iressiou on the to]) in nliicli waler if jilnced. 
The sinnk^ is collected in inverted Jerra-cotta cones ttitli* 
polished interiors, which are fi.ved aliore the llaiiie. i'roui 
time to time the coneB .aie replaced by freih ones, and the 
deposited soot removed by means of a feather, care being 
taken tc reject ail oily ])articles. 

Figs. S and ynn* reprmlnctions of hio of t(le.*i|uain{ 
illustrations copii’d by Jniiiihl from ancient t'liinese 
manuscripts. 

In some factories the terra-cotta condensing cliamla'r is 
replaced by a hollow wooden tunnel, having a hole Iwivd 
in the wall to act as the ventilating shaft. A range of 
bricks inside siiiijiorts the cones, of which .alarat twenty 
ate used at a time. 

The best season for the ranniifactnrc of laniii-hlack is at 
the end of autumn or Ijeginning of winter. The terra- 
<H)tta condenserB are placed in a room carefiilly protected 
from draughts, which wi.nid interfere witWtlie regular 
deposition of the soot. The cones are e.\amiiied hour by 
hour, since delay in changing them causes.tlie lamp-jilack 
to assume a yellow tint. ‘ • 

Jill ten* stales on the authority of t'hhirse docnmeiitB 
that the finest ijaality of ink is jirepared from thi' lamp¬ 
black obtiuneil from sesame oil, or from* tnng oil, whilst 
the soot of pine wood or deal is nsed for the commoner 
kinds. • ' , , , 

Strips of ]iine wood about 18 inrlit'S in length are hnnit 
in 0 bomhoj cabin, too fret in len"^, w]iich* is covered 
inside and <00! with paper, and diviiM into severaltcom- 
partinenta by partitions, in each of wliieb is nn ojiening 
for the pnsssfp of the smoke. The depqfilfin the furthest 
compnrlmrat is the lightest and makes the best ink, whilst 
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tlial* in'the Urst^md second compartments is very coaiw, 
and is su^t^to jninters, raniishersyand house painters. 

^The quality of tlje liump-hliick has .i^Te»\- great inllneiiw* 
•npop the ghoracter of the ink, uul the>lni|ierial ink is 
pre|)nred from \he very lightest olid purest that caii be 
obtained. 

Oh!En 1(11X1111 ihihx!^ —i.ani|)-l> 1 ack is nninufucturedou 



Kii; 10. — Kiini|HMn fliiiiiilN't*. 


a large vale from the resinon^ imporitfes obtained as by- 
prodisrts in the manufauture of turpentine, and is also 
jtrep.ai'ed frttm q|l, tSr^ &c. The initial substance is burned 
in a ftirunce wU tin iusnflirient Eftpply of nir suitably 
n'gulated br'apeetnres which can lie opened or closed. The 
den.se smoke is Sondncted through a line into a c^iinarical 
stonj, bfick. or' cast-iroj) chamlrer, the sides of^whiali are 
covered nijji Peking or s]ieep-skiu.^ An iron^ cone is 
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suhiiended witliin the clumber, wbicb it fit)) BoPtJxaiJlly dliat 
wjien lowered its edgiJ.sciniie tlie suspended B»(j|ciug and 
fetnove the deixjsiU'ij lamp-black (sae IJg. id). 

A small bole ki lhiAu|) of tbe cone allows tite smol^e 'toi 
escape into tlie-cbimnty of Ibe cyluider, leaving most of 
its carbon bebind. From time to time the sus]iended 
sacking is nmiuTed, soraiied, and aeplaced. 

A more eronomical metluHl is to conduct tbe pnslbcts 
of couibtstiou iirst thruiigli an iron tnbi', tdiero oily 
substancej ari‘ deposited, and llusi tlirongb a snies lil 
iron condensing cliaiuber.-, wlinv tbe carlioii is deposited, 
tbe purest iiroduct Isdiig obtained from the final con¬ 
denser. Tins method of condeusiug is empbned in tbe 
luaunfacl ui-e of tbe finest grades of lamp-black,^tbe .sour^‘ 
of till' smoke being fatty oils burned in lani]is. 

-tn impiiiv form of blaek of bad robuir is pre|sm'd 
from Certain kinds of coal, and is cbieili used for pilcliing 
ships. 

Other varieties of blaek are IJnri from cork; 

riiir, Uiirl from tbe twigs of tbe vine; /irii'li Umh from 
]ieach kernels; and Hi 1-1111111 IM,. said to lie obtained 
from a mi.\tnro of nine-lees, peach kernels, and bone 
shavings.* 

Moiv modem metbods of pre[)ai ing black fur printing 
inks arc described in chap. x. 

Manufacture of Indian Ink.—The fnlk-st sonrce of 
information on tbe t'binose metbods of preparing tbe ink 
from tbe lamp-black is still I'hni-H-Hnniiln ^ook as.trans- 
lated into French by Jiniirlil. From that wt learn that 
the lamp-black is first sieved into glaaevl'yases. and then 
dried in pajier bags suspended hi a dry cliamber. The 
glue is jiroiutred litber from fish or from ox-hide, and id 
used in the pro|)oriiun of four to five catties + to each 
pound of lamp-bliick. If t6o litMe glue be usetl the ink 
iw blacker, bat not so permanent. Tbe solution ef the 
glue is ixmred through a .sieve on tij the lamf-black, and 
the paste thorongldytoLxed and lieatcfi for fifteen nfinntes 
in a tightly closed vessel over boiling water.* it is next 
]iounoed for four hours in a mortar (see #ig. 9), until the 

• Is'se, I’Hlmiihtni-liikii'miiiii, 1763,p 377. 

I A I iitt.i =Soo cmuliiiVN 
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iua«i bammy tliorniiglily pliable, alter which it is nii\«d 
with innsk aiid’caniphor aud be^cn into king sticks. 
'I'licsc .arftlw'n iiionldcd into catRcs weighing about rr4 
to* 140 gRtmnich, hml* the cakes dairtl pj’ desiccation in 
wcliyiurnt Vh tirom rice straw, wliifi Is replaced dailj by 
frcsli nsli. 'I’lie desiccation takes from one to three or 
four (lays or longer, but if the process Is- conlinned loo 
loujf the ink Woollies pale and loses Us biilliaiicy. 

'I’lic following proportions are given as thd b{st for .an 
ink ehat'will Is-coine bliu'ker with age;'' Immii-blark 
froin dryandrii oil, Id diitties; old o.v-hide glue, 11 , r.attii>s; 
old lish glue, 1 catty; e.viraet of M)ii-inon and another 
t’hinese iiroinalic plant, I catty. 

The adililiuii of a small (pi.antity of dried ox-tongne k 
Slid to girt" a violet tint to the ink, whilst tinek powdered 
vegetahle matter is addl'd to produce a bluish tint. 

The glue imisl be white aud transparent. It was 
fonnerk obtained from various substances, such as rhino- 
eems' aud stag's horn, but is now exclusively iirepired 
from ox-hide or from Ilsh. A decoction of the jilant 
/H«/n/o/i> was formerly used, bat .according to 
.hiiiiihl bus long Is'en discarded. 

At the present day the only e'Sentiul dilfi'renoe in the 
ink produced by dilTerent Chinese manufacturers is that 
ditferent pro|)ortinns and methods of incorjiorating the 
chief iiigrediimts .are employed. 

The luethcids of preparing Chinese ink, which are given 
in a histoiy of Chyia pnblisliod byi/e llnlih, a Jesuit liiis- 
sionafy,* ip f7.55, agree in all essential details with tlie 
above arcoiiiit., Ijam]>-blnck from pine wood or from oil 
was mined with glue or with gnm tragacaiith and aromatic 
I essences, and th^ paste pounded, and stamped into tablets, 
which were finally dried for three to ten days in cold ashes. 

In^JaiMii the lamisblacU is obtained chielly from 
sesauje J!il or from pine p’ood, and is mixed witli ox-hide 
glue in a tapper vassel surrounded by auotlier vessel eon- 
taiiiiim hot water, tlfhe |ilastic mnsi is beatep in wooden 
moul£ intg cakes, which, as in the Chinese method, are 
dried by cent not witli absorbent ash. 

t tie f ttr hi ilttHf. Paris I735« P 2+5* 
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•Miilrr* describes »%eth(xl of pre]mring ink 
from snitnal and vegetible cbarcoal mkAI with milif and 
/Hick pirn water^ and aflowed to dry into cnkeif.' 

A modem (Enroi^uj inetbod of pif-psring Indian iak_ 
consists of tnlureti^ tbe Inm]>-biack • nitli a dlltite' 
solniion of potassinm hydroxide, so ns to form a cream. 
This is ponred in a thin stream into slightly alkaline 
water, ami the dejxisit collectelT, waslmd witli water, 
dried, aijd Incorjiorated with a decoction of the seaweed 
known as Irish moss or carrageen, to which a liltle tansk 
has been kdded. * 

In anotlier process, a solution of p-latin is Iioiied under 
liressnre for two hours, and then for one hour more, over 
an oiien lire until suitably eonrenlraled, and then niLxed 
with lamp-black that has Ijeen Iieateil to redness in % 
closed crucible. The obji'Ct of healing the gelatin is to 
convert it into the so-called gelutin-iieploue. which does 
not solidify like ordin.ary p'hdin. Indian ink thus pre¬ 
pared does not gelatinise in eold weiitlier. 

MifUnii t also prejuired Lidian ink by mixing a strong 
decoction of galls with a solution of glue, washing the 
precipitate with water, and dissoh ing it in a fresh solution 
of glne, which is then eoneeiil rated to the nsjuired con- 
sistemy and ini.\ed with laiuji-black, Dextiin is some¬ 
times need in phice of gelatin or glue in the manufactnre 
of cliea])er qualities. 

I/tnhfrX asseits tlist he has prepared iiiUian ink of 
ectnal uu^ity to the liest kinds obtained fnun China by 
the following method; I’etroleum or tnifeBtine‘oil is 
burned in lamps to which the supply o^ air is limited. 
The smoke is conducted through a zinc tube, KiO feet 
in length, tlie inclinalion of which is hlightly upwards.* 
Tlie soot deposited at the remote end,of the tnlieis in a 
very fine state of subdivieion, /ind requires bnt^ tittle 
purification to free it from the (ariy matter whidlqyf not 
removed, wonld cause the ink to nans a b^wuish tint 
For this purpose it v first boiled tfith nitric ac^ then 
washed with water by decantation, then b^ed,with strong 
Bodiulh hydroxide solution, and finally washed and dried. 

; 1770 , !>. 31 . t tef.'fit. p. 107. 

} UkTiHln Piihnbilim, iS8a ]i. No. 



PrATE 





C 4 BB 05 » and OAHBONACKOUS inks 31 

The jt-Bjtl ppodnot, consisting of nearly pare oarb*i, 
is uflxed into a ^aatc with a deal solntion of gum, and 
heated and stirred until oraporatM to ^ho re<|nired con, 
sistency. it is lAw *aliuwed to caOt gijiduaUy, a little 
tinAiire of*uiu!A being added Ijefa,|[i it <(iute sets, and is 
lin.ally kneaded on a flat plate, and pressed into metal 
inonlda, from which the rods are ejected by tapping. 

All inferior kind oftiik has lieeii ])ivpared liy iritlirr 
from onliuary soot imrided in a similar mian|r. This 
nelltod oT ]>re|>aring ink fmm ])nrifled soot was jiulilislied 
long before AiWo r'n bltok appeareil.* • 

Ju tills country little, if any. [ndiaii ink now apiiears to 
lie niauufactiii'ed in thn form of r,akes. During the war 
lietwemi t'liliia and Jn|«m there was a great dearth of the 
!lik. and although snnie of the largest dealers tried every 
pissible eomw to obtain a anjiply, they were unable to do 
so. I'miii this it would seem tliat the solid product is now 
only to be pniciiml from the far Mast. 

Tills conclusion receives further confirnmlion Irani the 


fact that a large firm dealing in .artists’ materials now 
supplies much more of a liipiid pre|)aration of lamp-black 
than of the cakes of Indian ink. 

ijiiiililm nf fitiliuii. /«/'.--Tlie ink is imported into 
Knglaiid from (thiiia in the original boxer, eadi holding 
1 111. Acconliiig to the sise of the sticks, 8, co, or 40 
may go to ^le {wund, and are spoken of in the trade 
as ‘‘eights,” ‘‘furtiea” Ac. The sticks are of various 
forms, some liein^ in sipiares, some in tablets, and some 
octagSnal., The best <|nniitie8 of sticks are generally dis¬ 
tinguished by ^eing gilt, and am stamped with very flne 
impresaions, sueh os dragons, lions’ heads, Ac., which 
denote difrerent*(|uatities well recognised in the trade, 
’riiey are obtained from Yutshing and Veiithing. 

Thg octagonal sticks are also of verjafine quality. The 
stick; &own as “ Mandfiin ” are of tine quality, and qre 
distingnshfd froiuaordinaiy sticks, which have also a lion 
on tl^ to)), b/bav]^ a filler imjitpssion of the Chinese 
charuters gn tMr sides. Tlie commonest kind arc in the 
form of small sticks with white letters on the side. 


' Diuiin't jfini- Jem, iSjJ, xliv. 137. 
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lExuninatios of InWn Ink.- -Among tlif FtiCnese tlio 
(inality of ink is testrd by nibbing tlfr tablet on* the 
j^elte. Jf only a faint sound is beard tlje'ink is con¬ 
sidered to bo of good uiiality (AV-wi^ bit if a loud nuismis 
])mdiiced it is r^gardejl as inferior ( Tmii-inn). • 

iVlien nibbed with water, Indian ink slionld yield a 
niiifonii lii|iiid, free fixiiu eoarse iiartieles or Hakes. 'Ilie 
best Chinese inks hare a brilliant fiolet shade, whilst inks 
of the se^nd i|nnlity are brilliant hi,ark. and inferior inks 
have a yellow tbit. A good ink should not lose Its iateiw 
sity nr brilli.ani'y on keeping, and Vhoiild colour |iaper a 
brilliant black. Inferior inks lack either bhaekness or 
brilliancy, nr both. 

A jirarlieal test of the i|iuility of an ink made fiaiuqibie 
sout w,as I'ocoinnieiided by 'hilling H'his cMisetial iw 
leaving a fragment in water, and noting the time befon' it 
rose to thesarfaci'. The Iwtter the cjiialiti the lunger the 
ink was said to leinain submerged. 

J'niiliriil Wesnlimilleil several of the differt'iit 

grades of Chinese ink to praetical tests, first of all i-e- 
diicbig each to powder,and immersing o.l gnu. in to r.c. 
of water. Ii soon liecame apjiatent that the better-class 
inks were far more readily soluble in cold wat<>r than wero 
the I'heatsT kinds, some of the latter hardly colonring 
the llnid after somu hours' soaking. The various s.aiuples 
were then put bi a water-liath and raised to the bniling- 
Ipoint. but the cheaper grades were still more refractory 
than tlie others, and required to be rnbkd down in a 
mortar before the (larticles of carbon ^ere iiljusedln the 
Ikpiid. After allowing the cantnining Imttles to rest for 
an honr, it w.-is found that the sediment of f he besteuiniples 
of ink was of a mnch finer charaeter than that of tho 
Others. 

Our next e.\periinent wat to test the tinctorial value of 
the diiTerent samples by npjilying the solutions fb V'hat- 
inaii pper, ilmt of all with a Ihll brysh cor^g a long 
strip of ]ii|per while jt was pinned a sibpbig drmring- 
1 ) 00111 . Fach strip of pa|X>f was treated witji a ditlerent 
sample of ink, and when the first coat was dry, a second 


' Auk. Ak fhm , iS3g liii. J14, 
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iv.os apjiKeB, not covering the wbolo of the strip, Iftl 
leaving a small portion at the eud^vith the tint coating 
untouched* A third, (pnrth, and Cfth cqpt followed, each> 
fading sliort of th# preceding one, inifil the end of the 
atrip a strong btack represented the Kura of all. A gipnce 
at the results at once showed the advantagu of employing 
the better class of iu|^ for the cheajier kinds were by 
I'oniiisrison laelting in covering jmwer, and there were 
present iprticlea of carbon whicli gave risif Ul stivaks 
rtndet the brush. The be.st inks worked far more smoothly 
than the inferior kincis, and o|)aeity was readlied with 
fewer witslies. And frojii nhat has been already stated it 
will lie evident that in the better class of material the 
labour of nibbing down the pigment from the solid stick 
IS nsluifdto a niininnmi. From oiir examination of the 
seilimeiit formed in the inks under examination, it wonld 
seem that in the better grades lam])-black of much liner 
quality is employed than is used in the manufacture of the 
eheaimr kinds. 

Those sticks of Chinese ink ara exceedhigly brittle, and 
those ivndered unsaleable by bn'akago are commonly 
ground up in w.aler to form the liquid ink so much 
enployod by draiqihtsnien and artists in “black and 
white." 

Chemical Composition of Commercial Indian Inks. 

-The siKmin^ms of the four grades of ink submitted to 
the pnictical tests described above gave the following 
results on analysii^ 
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the fact that the residae left, on extracting''iih 4 "Boluble 
enlistancee with hot wlter, ia free from nitrogen, afforda 
simple means of distinf^nishing between Indian'ink and 
piii'e sepm (see jk " 

3. Oakiwx WUlTIXti IXKS. 

Ancient Carbon Inis --The oliaraeteis on EgypUaii 
papyri and iii Latin and (ireek MSS. are fre(|iiently mnch 
darker and more distinct than those written centhries after 
with modem iron-gall ink. The latter can be reailily 
destroyed by rarious chemical agents, such os acids and 
bleaching agents, and their itermaiiency is also largely 
dependent on the relative pro|X)rtion of iron and tannin in 
the ink, and on the manner in which they hare heAi kejit! 

Aitlli, who was Keeper of Itecords in the Tower of 
London, and thns had exceptional oppnrtnnitien of stady- 
ing .M,SS. of all ages, found that the block ink iimsI by the ' 
Auglo-<S.axons in documents of the seventh, eighlli, nintli, 
and tenth centmies had preserved its original intensity 
much better than Rial used at later imods, especially in 
the sixteenth .md seventeenth centuries, which was fre- 
ipiently very faint. It was rorutolind faded writing in 
documents before the tenth century. jUlr * came to the 
conclusion that this was due to the earlier inks containing 
carbon; but IHitijilrii, on testing the writing with [lotas- 
slnm ferrocyouide, fonnd that iron was present in every 
instanoe.t 

It is impossible to determine the exact 'period when 
carbon inks were replaced by iron-gall ink^ though it was 
probably early in the presrmt era (e/. MMurinil tnlraJiii^ 
I'm). " • 

The ink of the Ureeks and Latias, like the modern 
Oriental inks, was a mixture of finely dinded corbof witli 
a solution of gum or glne, snfllcinntly dilate to flow, from 
a reed. In reality they were only raadillcationB of the 
Chinese inks described above, and in Vmo hoses wer^ even 
dried Istfote nse. Thns FitcitriosJ statef that atniiuai- 
' « 

'■iJnvisiif IlnOar, 180J, p. 209. ' 
e Trans. Ita^. Xie., 1787, l.v\rii. |ii.| 451. 
f bill. vii. $ 10. 
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iHiii wa^pTiimrj^d from tbo soot of pitch pine coilectpd'on 
the woUk of a marble chamber, inbiW iritli )'um 
and dried; and Dioscprides * givea the pi'ui»rtiuuB of soct 
tdtf urn aa three to one. • ' i 

Evidently tlA- brilliancy of the (ilack deposit and the 
more iloid character of iim-gall inks led to their gradually 
aiijieraediiig carbon inlgi for writing pnrposes, of which no 
mention is madb in inediicval literature. 

Itisttiielhat IMit in 1582 gave aformela for an 
h/ml/iriitii/ii iifqvlviim, bat this was really a printing ink 
consisting of linseed oil and lam|)-black. and tliere is no 
reference to an ai|neotis carlmnaceons ink in his book or in 
tliat of Ciiiinqmi-iiiii ( 1C60). 

Uodein Carbonaooons Inks.—in 17(4 made 
various*s8ggestions for rendering ink more permanent, 
some of wliich are described more fully in chap. xiv. 
Ilia prim iiml plan was to add finely divided lanip-liljick 01- 
ivory black to a good inni-gall ink, but such ink could lie 
bli'oched by olioinieal means to destroy the gall ink and 
then washed with water to remove I he carbon. 

dther chemists have made use of an essential oil. or of a 
eandsh o' sa)innilied resinuns snbstance, or a solution of 
ginten, to retain the carbon in susiwusion. (tf various old 
formulit' on these lines mention muy bo made of the 
following:— 

(ialls, 3 parte; Brasil wood, i part; 
water, 46 parts. Boil nntil reduced to 32 parts. Strain 
and mid ferrons sfljihate, i! ])art; gnm arabic, l] part; 
indigo. 11 paft; and lamp-black. } pait. 

t'/iiKr'x Powdered coirnl {25 parte), in lavender 

oil (20b )>arts), mixed with lamp-black (2! jjatts), and 
indigo (J part),* If too thick the ink was thinned with 
turpentine. 

7 uh.i;—Admixture of anphalt dissolved in 
turpentine with amber varnish and lamp-black. The whole 
(|u^on obthe heft means of rendering writing safe from 
atteu;|)ta to removeac is disenssed imehap. xir.‘ 

* O/ir/w. libtv. MlK 1S3. t far, riff 

t >!i(‘hulM>ti’ri jeers. >7 Xitf, ffiUiiaapk,, iS(a.iT.eV 9 . 

S Nirhtilron's ^rt.af^rm,, 1820 !| ifiiif, • 



(’UAITKJI il. 

nXNlN MATKIUALS FDIt INKS. 

< oNTCNTs.—Galle* Oriiriti Ali‘|i|iofr:ilN- Clii-inicul (iiiii|N><i- 
tiim—inillh—riii'tnhiil niiiitiiihi(M)ii—•In|i»ii('M‘ — 

Anirii tnillh TmmiiiB- Clm+i- 

tinitiim 1)1 tniiiiilih itF t)lii]iiii)> li>r ink-rNnkiiie— 

Chestnut hark and wood—I'ln-htimt i*\titi)‘l— 
tfltiiiiii—Ink thiin l■ll)■'<llllt U(KxI~Buniach Siiitmdt tAiitin 
• Ink Inini ^niiiiirli- Diyi-divi—Di^i-ilnt tantiiii - Ink Iniii) 
Myrobolans — TIm' tniihii) of iinlailiiikins— 
Vafosio—Till' iHiiiiiii ol uiloiiiti—ink Iniin inlonm Oak- 
hark tazmins- Iti'ni'lions of onk Innninr'—Ainonnl ol liinniii't 
In link Inirk—Ink Innii iiiik Inirk Gallotannic acid Ki'r* 
iiii'ntnlliin of siillolnniiii' will -I’n)tii'r1ii'!i—Gallic acid— 
Trii|ii‘rlii-%-lUni'tiiinii ilii>lin|;ii^liiii|! In'lnifii fiiilliitiinuii- anil 
inillii- iii'iila 


(lAl.lAk 

Origin.—Oiirions vi'gftabln exoiesccnces, known ns galls, 
are freqtipntly fanned upon the branches, shoots, and 
leaves of trees, and esiiecWly upon the o»k. They are 
produced by Die female of certain S|a‘cie8 of insects, of 
which the beat known are (be hynienopteroiis gaU-wa.H|)s 
{Cynipiild), which punetnre the young tissues and deposit 
their eggs. Under this stimulus the jilaiit juices acciimn- 
hle at the jmint of puncture, aud a gull is gradually 
formed, which serves as Die home of the larva, ft is pos-' 
sibic that some vims injected DmnltanoopDy wiDi the egg 
plays a part in theidevelopiiienl of the gall, but thf main 
oseential appears to be the presence of the living lan-a. 
Should the egg of the iniwct perish froAi any CKUse no gall 
is formed, er if the loTa dies the gafl'Ceasos to grow. 

(lulls vary greatly both in sine and shape, seme, f.g.,the 
Californian “ flea seed,” being very mipufo, whilst others, 
like the 1^*;^ galls on the roots of cerbgp oaks, are semrel 
inches in diameter. Some galls are round and smooth like 
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tlie Eo^lisli 0Blj:-a]>]>le8; others, like tiui Aleppo j;alls,*are 
orowneci jritli protubemiicea; irhiist otlirra a)>aiii assniue 
fantastic farms, as ip tlie cose of the. “arliclioke ((bTIi’ 
iVnd oii,certain*l''rench oaks, th(a cnrieus Ku^'lish jialls 
* slum'.^ in I'igs. ii, ij, and 

13, and the Chinese and 
Japinese {jails (l''i{ja. and 
18). The forms and colours 
of the dilfercntt kinds of 
(jidls are ri'inaijraliU con- 
slant, and niford a means of 
distingnishmij between the 



Fi{f. !!•- KiialHli fltnibli* 
anil. 




Ftf!. i^—KiVlinii (Htk 


Fig. 13.—Kngiihli gnil. 


oftAu^of very gtiiiilitr appeamuct*, tliat produce 

them. 

Tu the inajoT?fcy of cases galls contain dfil^ one larva, 
and are •described at “ monotiialaiuouB,” vhilsi others 
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nflord shelter anil food to a coios;^ of larTf, ahj ^e torm 
iwlTthalamoos ” is aprilied to (hem, 

' Aleppo ObUb.—TT io oidinary of Ojiiimerce are 

commonly kiionn nsi Ivrkrii, or U(iutt i/nHii. 

'Ihey ari'prodnced ly'tho female of a gall wa«p, ('i/iii/is 
Unllrr Uiitliiriir, n])on the branohea of a small oak. Qiirrem 
iiifrflima, which is abundant on tip Syrian coast, and on 
the east of the Hirer Jordan. The insect 'iiieices its way 
out of tb gall after fire to six months, and tlie nnin- 
habited gulls are then known as irliilr niilh, from flieir 
pale colour, 'i'hese contain considerably less tannin than 
galls which still enclose the lana, and liave thendore a 



smaller coniniereial value. The Is’st galls are selected 
ahead and harvested before the insect eticaji^s, and 'rom 
their colour are known as War or ymvi galla ' 

The raise of a given sample of galls dejiClids to a large 
I'xtent u]X)n the proi»rtion of white gads it contains. 
Hence, iraiidulcnt attempts are sometimes made to arli- 
iici.ally closo the holes left by the insei't, and so make the 
galls to appear to sfili contain thet larva.' A section of 
the'nut would reailily detect tins fraud (see hlg. Mfi). 
AJepiw galls vaiy somewhat in size, t'u^ nsual^ average 
from 8 to i‘5 mm. in* diameter. Tln^ are globulSr or 
pear-sh.-<)ird, and are crowned with numPrond tnberoles 
fPig-13)- 'Jjie colour ranges from greerisli black toimle 

alien, rlunwrcrjn/ Oii/aii, AitaK 
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yellowiiU ^.'eenj whilst the interior is pale brown sor 
yellowish preen. 

The appeaionoe of y/t) 7 r galls IS shown in Fig. 15. a)«l 
iii^scction^ in Fig. 16, tlie lattc^ '&ho,wing the small 
canal throngh * which the insect Made its way to the 
surface. ' 

When a thin sectioi^of an inhabited gall is examined 
under the niicresco]ie it is seen to consist of an external 
layer of ^all colls, forming a sort of liark: lllmjath these 
hie Cellular layoi'S of parenchyma, some of the cells con¬ 
taining tannin and cblnrojiliyll; then come ilkdial cells 
surrounding the central caviti, in which lies the lana in 
the midst of an alimentary muss. 

Sitii/rm iittlli apiiear to be n commercial variety of 
^leppo^gtlls, Is'ing somewhat larger and darker in colour, 
and often containing a larger proportion of white, galls. 

Vlieiuiml diimiiimtiiiii. —By tivating 500 gniins of the 
best Alepjio galls with distilled water. Ihiri/'' obtained an 
infusion of specilic gravity 1.0C1.S. contaiaing ii<5 grains 
of solid matter, consisting of yo.ry per cent, of tanum ; 
1(1.75 P*''' cent, of iuipmv gallic acid; 6.48 per cent, of 
gum and other e.\tracUves; and 6.50 ]H-r cent, of salts of 
oalcinni and other metals. From the results of tiiiiuui 
determinations mode by later chemists there appears to 
be little doubt that Davy had not extracted the whole of 
the soluble cpnstitiieiils of the galls, fur on this basis the 
insoluble woody fibre amounts to 65 jier cent, of the total 
substance. 

In made a very exhanstive examination 

of Aleppo gal|j; and his results, still i|noted us linal in 
te.vt-bsoks, arc as follows: Tannin, 65.00; gallic acid, 
3.00; ellagic dud Inteogallic acids, 2.00; chloro]>liyll, 
0.70; brown alcoholic extract^ 3.50; gum, 2.50; starch, 
2 XX> 4 woody fibre, 10.50; sugar, pivdoid, potassium and 
calcium salts, 1.30; niu^ water, 11.50 per cent. , 

A later,ithongl#lesscomplete.au3lysisisthatcf Watson 
who f&un(I'Alep|)o galls tp have the following 
compositioB : '[bnniu, 61.65; gallic acid, 1.60; woody 

• Tmsi. IlOji. Sw.Slfloj. xcill. 233. 

t Anhte.tler Pkatm.^ 1846, li. 190; lliSt. Xat.in It 
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fibre, 15.68; water, 12.32; and colonring 'matter, and 
loan. 8.75 per cent. 

Biirliiirr* obtained tbe following, amounts of extractive 
matter In’ treating ,tliu jiowdered ^alla with diifep'.nt 
solvpnts: I 

hT nut 

Hiilihtunii'Matrat’tt'il b\ HlK>r. . , . 77.00 

.. l)v <'llii'riiii(! 1111*01101 . 8a4u 
.. In volil usitct ,' . 8C.50 


A Hjiecimeu of coiuinerciat nnt-galk ex,aniined Iiy da 
eimtained 44 ]ier cenl. of tannin, determined as galio- 
tiuiuic arid bj* the melliod described in cbap. iii. 

Chinoae Qalla.—'I'be curious variety of galls exported 
from China are not formed b\ a gall-wasi) like most of 
the commercial galls, lad are prminced by a dindU aphis 
(Alihiii i'liiiiiiim) npon the leiif, stalks, and shoots of /j/ias 
n'liiiiiMii, a tree growing abundantly in sandy places in 
Northern India, China, and Japan. 

The aphis is a 1 »nt of .an inch in length by .about 
in breadth at tile base of the alidoinen, which gradually 
widens out from the thorax (see h’ig. 19, p. 45). 

The gall is at first dark green, and gradually changes 
to yellow liefore the larva escapes throngh the wdls 
bursting open, the Chinese peasants colleclang them 
shortly la’fore the change takes ])loce. The aphides are 
killed by ex|io8mg the galls in osier basket p to the action 
of steam. 

The gall is naturally covei'ed wit); a light [»wder 
termed ‘‘salt jiowder” by the Chine.se. and 'nsi.’d by them 
for llavonrbig soup and as a mediciue.ti /Is iin]wrted 
into Knrope the galls an- pale grey in colour, and'have a 
hornlike appearance, and a enrions odour'resembling tliat ‘ 
of freshly tanned leather f//iy»e(«'//i an^ JfWrd). They 
vary greatly both ia siae and in form, bnt a characteristic 
shA)w is shown in h'ig. ly. They hare a horn-like texture, 
and when broken o|)en present a hoildw interior contoin- 
mg a little chalk-like dust with duker ^ticlcs, fvhich 
when examined under the luicrosoope are,8eeikto be dried 
. aphides. 

* Brf.f. l‘ym„ 1851 [3!, vii. 353. 
t I’sKin), JintfH., 1844, iii. 384. 
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ArcorSiiifi^to (Pii JiMim/'an aventf^sM gall mteilis 
moiv than ^000 aphides, and by twting the debris with 
warm water i 4 ieso swe)l np to aboat J,- of an inch in sisA 
^ii lliihfi'f ^'ires a description oi thtpi galls, whicli, 
he states, arc iernicd uu-jxh u-lv bf the Ohinese anil ore 
used In them in the ]ir(i|iaratinn of varions niediciiial 
compounds. He also itatcs thiit their formation is due 
to a small insect. 

Ohiiie!^ galls were first imported into Kiirope in the 
eighfei'iith cimtiiry under the 
name of ‘‘OivillfB des Iiides," 
bnt they did not bi'Come a regu¬ 
lar aitiele of coiuineree until 
about iX;o. They an- now 
largeh * * * § iised in (iermany and 
Aiuerirn as the raw material fur 
the niannfactnre of tannic acid, 
and they form one of the princi¬ 
pal and clieapest tannin iiiaterials 
for the manufacture of ink. In 
fact, according to l)ielrrirh,\ gall 
inks are now jnepaied I'roni them 
almost exclusively in (iermany. 

I!iiiliiifr\ conipan'd their com¬ 
mercial vuluewith tliat of onliiiary 
gall-nuts. In 1851 good .average 
blue Alepjxi galls cost lOOs. I0 t'is. 17. rhiuM anil. 
105s. jiorcwt.,whiltt Chinese galls 
fetched (15* to G8«. |ier cwl. 'iTius, t.iking iulo account 
the amount ofsreadily soluble tannin in the latter, they 
weie 13 to I i tipies cheaper than Alep|» galls. 

(hfiiiml (toyswitiiMi.—iSpeciniensof Chincso galls wore 
examined in 1817 liy Jlminlc.' who found them to yield 
75 pee cent, of soluble mattet to oold*water, the residue 
consisting of woody fibue with 4 jier cent, of resinous 
matter soluble jn lilcjhol. The residue from the mineoiis 

* am.. 1855, cwxi. 2Sa 

+ /Iru'ryltnM rfr TAV/iov * I" Ihiitr. 173J, p 456. 

j IltHem. MiniKitl, 1897. ]>. 680. 

§ Jlfji./. Wii™. 185113[. vii. S’S' 

II fnixt. %. IW.T 1817. evii. 39. 
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rltraot wns found to contdst mainly of taiiuL^o^d mth a 
little gallic acid. 

»''l‘’rom the absence df extractives (gums,&), /tmnik 
concluded tliat,.tlt^se galls would nut he suitahle/for 
tanqiug purposes, niU, in fact^ ho found tliat leather 
prepaivd with them was very brittle when dried, tin the 
other hand, be found this property rendered them jrar- 
ticularly suitable for the inanufaetmv of ‘ink, and tin' ink 
prejured ffom them proved to bo less liable t(> become 
mouldy than that from ordinary gulls. ■ ' 

In KSdo. Hit ill* described a variety of Chinese galls 
as jiossessing an odour of tobacco, and containing the 
following constituents; Ash, a.co; tannic acid, 6^14; 
other tannins, 4.0; green saponifiable fat, 0.97; starch, 
8.20; woody fibre, 4.0; and ‘'inert” niafiet, 12.96 
per cent. 

The tannin was completely e.xtractcd by boiling the 
jiowdered galls three times with eight times their weight 
of water. It Wtos ivgnrdcd by Hlthi ns identical with the 
tannin of ordinary galls. 

The ash contained |»tassinm, calcium, magnesium, 
iron, chlorine, and phosphoric acid. 

lUcii’iif n'SulLs ai'o similar to those of Sltiii, vis., gallo- 
tannic acid, C9.0; resin ami fat, 3.0; gallic acid, ex¬ 
tractives and proteids, 4.0; starch, 7.35; woody fibre, 
8.65; and water. 8.0 per cent. , 

JiHrhiur'i<\ analysis in 1851 gave the following results: 
Tannic acid, 7C.97; fat and resin,, 2.38; extractives 
soluble in water and some soils, 0.89; giftns and' salts, 
5.94; and starch, woody fibre and minerTd matter. 13.83 
per cent, calculated upon tiie sulwtanee dried at too 0. 

When extracted with ether tliese galls fielded 79.,35per‘ 
cent, of soluble matter, of which 76.97 cent, (on the 
original substance) dissolved pi water, lliirhii^i' was 
unable to confirm Stthh conclu^on as to the presence of 
other tannins in addition to goiiotautuic add. He also 
came to the conclusion that the tanfijp acfd was idfntical 
with that of oak-bark, and tliai gallic aqjd was only pre- 

* t 

* lh»$W» fMiiKt. Jfmm., i84<j, v«iv. 433. 

I Arehi. d. 18^, 4‘\i. 2^. 

j htr, rit. j^ 323. • 
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sent ip ty g.l!U in very einall pro]iortioii. The niineral 
matter was^funna to consist princVn'Iy of magneaiaiii 
^)hosphate. 

T\iiik -JK) proportion of t»uiiicpci(i found by 
Stein, Jlleji, and Jkehur is substantially the same w))en 
calculated upon the dried substance, viz., Stein, 79.43 per 
cent.; AVc//, 75 jier cent^ aud Jliieliiiee, 7O.97. 

gives tile projiorliou of tannic acid iii Chinese 
galls as aljQut per cent, whilst Mikmnii t /onpd 774 
)k 1V ceht 

Samples recently analyai'd by the auUiore { have given 
the following mnlts: Moisture, 10.70; ash, 1.43; aud 
substances soluble in water. 7S per cent The tannin 
delei'iiiiued by Peveler'n nielhod was 68 per cent. 

I'tdII eil.) asserts that Chinese galls donni eunlaiu 
the necessary feimeut for the conversion of the gallo- 
tannio s.cid into gallic neid, luid that therefore they cannot 
be iiseil for the niannfactnre of ink unless a small jiropor- 
tion of Alep]x> gulls nr of yeiUt Is- added lo the iurusion. 

We aix‘ nnnide to conllrui rieill'n statement, which is 
also altogether at variance with the results obtained by 
mil Tiiijliim.'^ who has clearly denionstrali’d that the con- 
veisiou of tannic acid into gillie acid is brought a1»ut not 
by a pre-e.visting femieiit, but by the action of certain 
mould fungi. 

We have prejiared ink by adding ferrous aul|)hate to a 
dimoctiou of flhinese galls without any addition of either 
yenst op other gnlls^and found that it behaved jiiet like 
oidinary galhiilk. giving a writing which rapidly became 
black on e.\posuse to tlie'air. 

Moreoter, insoluble deposits formed on e.v|S)siug the 
Ihk to the air, amf these deimsits contained 6.86 to 7.56 
lier cent of iron, results very near lo those obtained with 
ink frost gullotannic acid or ordinary Aleppo giUls. 

Japiueae Oalla.—Tlu^e galls aro closely idlied to the 
Cliinese galk, aijd Hrj frequently stated to be identical 
with thpni. They are produced by ylpiis Vliinenm, or an 

• inililt. JiiHrn., 1875, eekvl. 453. 

t (fiem, 2 fieii, 1880, shi. 274. 

^S 6 ^,hY. TC91. 
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Allied aphis upon tho shoots of Slum /rjjo»inr($ieI)^d) or 
Slum Jamiiim (Munfe-). (See I'ljf. 30, p. 45.) They 
‘I'niist, hoiri'7er„bo n-garied ns at,least a (fotinct rariety, 
and in fact they nra so recognised in (enin)eiee, tieeagh 
for, ink nianofactuil! the two varietieif are used indis- 
criniinntely. According to Snviff* the Japanese galls 
ari' smaller and paler, and are iis|ally more esteemed. 

liJiihiuiii t states that canBidei'able(|nSniitieso( Chinese 
galls Ware formerly imported into Japan, bnt t^at in jSiio 
only the natire jirodnel was ns^d. The Japanesf galls 
(Kdiii'Jii) aiai plucked from the trees hetweeii July and 
Septemlwr, and are placed in boiling water in wooden 
tubs fur thirty iniiiutes. and 
then dried in the sun for 
Ihria’ to four dajdi. * They arc- 
stored in warehouses in 
Kiyoto, often for several 
yc-ars, befoie being used. 
The reaetions giieii by the 
taunin they contain an- iden- 
tieal with those of ordinaiy 
gall-nut tannic arid. 

Pcs. I.S suit The anioiint of tannin de¬ 

termined by the pomiangan- 
ate process in sevi-n samples of dillerent ages up to eight 
yeai-s ranged from 5S.83 to (17.7 per cent„ The old galls 
were very brittle, and gave mnch darker clecoctions than 
the fiesh galls, but did not contain lets tannin. 

The commercial Japanese galls tli.at wli have lad the 
opportunity of examining { undoubtedly differed both in 
siae and sha]io from the Chinese product, wei-e also softer, 
and had very much thinner walls. A typical Japanese 
gall is shown in Kig. tS. These galls foutained 10.4G per 
cent, of raoistnra, 1.96 per cent, of mineral matter, and 
yielded 50 ])er cent, of tannin when boiled for three hours 
with successive ]iortions of water. • t 
Mr. Ji, JS. SrUkatw, who haa*l»indly made % raicio- 
Bco]iical e-vaminationof the debris in soneofdhese Chinese 
' • 

* Tf*t‘bQnh Ilf Tanning^ |l. 38. 

+ <%m. XHU375. 

j riilHiblihhvd nSiiltx. 
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ind l9paiies8»galjs, informs ns that tho two aphidps arS 
not diinion!|talily of dUren-nt siwtVs. Those from tho 
:!hinese were iniSpniily smallhr thai) those from the' 
lai^nese fpijla, and Tacked the nidiinfiitary wings of the 
atter; but it woTild !«■ necessary to 'ollow out the entire 
ife hisloiy of both in the growing galls Wore being able 
■o deieriiiine with any gi-rtninlj the /./im/n- value of the 
lilferences obserft-d in the dead debris.' (See Kigs. lo 
ind 20 .) , ^ , b J 

'Acdm QBUs(A'm</i/)rni).—These galls, also known ns 
l’iiilmiiil(Viliilli,nrv produced by the femali- ot Ciiiiiju 
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ijnt 1‘etm-ralm* on ilifTei-eiit oaks {Q.imhittfuhdUyQ, 

Ihmi, Ac.), in the forests of Austria amt Hungary, esije- 
oially in Dalmatia, Slavonia, and (’roatia. It is a large 
gall, 35 to jpanin.ln length, by 35 to 40 mm. in breadth, 
resembling Aleppo galls in having a crown of five or six 
I»int8 ft the rap. Thu interior is siiong}’, and has a 
■spheroidal chamber containing the larva in the centre. 
This gall is the same as the jimiiie rfr (Vu'fir of Jt&iumiir.* 
Thu galls are collected froip A ngnst to October, after 
they htve fallen from the trees, and are sold eitlier whole 
or in fhe form of p»wder,'or as an extract. They contain 
teas tlmn 45 pei»oent.n)f tannin, which, acoordinjr to LS«v,f 
is the tame lui that of other galls, girling analytical results 
corrasjionduig v#lh the formula, ('ylI,gC)„ 

• Ihii. drx SrirHfn hH •• (laihik. 

t ZfU. f . 1875, liv. 46. 
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Sitiii r * maile an pmmination of the KnojIliOT coUfcted 
ifi 1884 in different riiatrictH of Anatria, and /bund them 
to contain about-12 per cent, of meistjiro, rfiiilst the ])ro^ 
jiortion of tannin imi^'ed from 23.94 to 3J.02,per cenr. 

Knoppern fpilla are Eomelimea used in the mannfu'tnre 
of ink, thonfsii according to Vialt f their use is not com¬ 
mon, probablj' owing to their compiaratively low propor¬ 
tion of tanyin. ‘ 

A similar gall is also produced on the l^iicmt M/i'rtorpf 
of jisia .Elinor, but is spherical,,and has the tuberdes 
round the centre instead of at tlie top. 

Oak-Apple Galls. —The comnion galls known in England 
as (»(/.• op/i/cf are produced by a s|a’cies 
of ('iiiiija on the branches,of the oaV, 
tjumiiii nibiir, itnd appear to be closely 
allied to, if not identical with, the galls 
formed on that oak throughout Central 
Europe. 

Tliey are ]icrteetly siiherical (see 
Fig. 21), and of a light greyish-green 
or reddish colour. 

JlriliA i/iilh i-ontain very much less 
tannin than .Meiyio galls, and generally 
less than Knoppern. IlmWiimilr* 
obtiuned only an insiguiiicaut amount 
from Ueeonshire galls, but did not state what method of 
determination he employed. 

In 185C I’iiirn § made an examlnatien outlie gaUs pro¬ 
duced by tk/ar/M (/arrri'syafio/;, after the etepo of the 
insect. 100 parts of the galls digested iwitJi ether and 
water gave 26.74 of e.vtract, contaiping 17 ^rtn of 
tannic and gallic acids. According to Viimi these galls 
were at that time used in Devonshire fog the manufacture 
of ink. 

■in 1847-48 the oaks in East Devonfdiire became in¬ 
fected with Vj/uiiiK KoUari (Fig. tlfa galls also 

ajipeared Suddenly in> i860 in great qihntities in tliowoods 



* Wsr/rr'*/Wj/. 2(»srs., 1SS5, cj-b.^Ss. 
'+ /M. lt 7 S. (vivi. 45J. • 

I TrftMi, 1y5j.ar.s544. 

t yw. 1856. \ii. 157. 
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to thjNortff Jioiiiloii. According to Urrhm* thcsS 
galls contMcd a consWernblc smoiiit of tannin and made 
^Ktellenfc ink. 

there ron^erable donbt ag to ^le connnoitiial 
vfttne of Hrihsh ^!ls, and conHicting'statenionta liod tyen 
pnblished ns to the amouM of tannin contained, Mtf 
made a series of exporirq^ots on galls at different seasons, 
the taimin being*preci]iitated in each case by means of 
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%Iuni and golatin.* Ifo fonnd tliat old galls hanging on 
the trees in Jlecember contained on the average 15.97 per 
cent. 0^tannin, whilst mi^ure imperfora^d galls gathered 
in August contained on the average 17.65 per rent., and 
half-developed and ahrivelted galls 13.44 per cent. 

An mk of avlragg^inality was prcjiarcd frop the old 
perforated g^ils. , 

An analysis of a specimen of Cheshire galls mode hy 
II'h/kiiI SiM in 18C9 gave tlio following resnlta: Tannin, 
•’ Ham Jimrt . Tnm.. 1863, Mil, 520. 
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A3.7I; gallic acid, trace; woody fibre, 47.JfK;Voiatnre, 
30 . 6 i ; and coloarliigfmaller and lose, 4!)^ per ceutr 
'' Sje-rimens of old oai-ap|)Ie gatl| rodrcfed ITv us during 
the winter in t^irrey,contained only it ]ier cent, of ii^iiu' 
as determined liy I'rirlerii iiiile-|iuwder iiiethdll, bnt wlieii 
examiuod by a ^oriinetric niethul the aiuonnt of gallic 
and tannic acids in terms of gi^lolanuic odd was 30.7 
per cent. 

Thestt gdlle yielded a good ink, and there seems to lie no 
reason why English galls should not Is- used in admixtiiie 
with the*richer foreign rarieties bj- ink nmunfactiii'ers. 

The Frfmh giillx sometimes met with in commerce are 
slightly larger than onlinaiy oak-apples, which they 
closely resemble in general appearance. They are formed 
upon the shoots of Vicm's llrj' in MedilerraneitiiOisIriett. 
I’robahly some of the varieties of I'nujiVb galls are 
obtained from this speoies of oak. 

Other VariotioB of GaUs.—There are niinierons other 
kinds of galls, some of which are of considerable impor¬ 
tance as tanning materials, bnt they do not ajijiear to h.avo 
lieeu u.sed in the manufactnre of ink, though probably 
some of them would be snitable for the purpose. 

The xmnll-mirmi JIijijh) gulls, which are oooasioually 
found mixed with orduiary Alep|io galls, ara also pto- 
duced upon (lutiTut iii/rctoriii, but by a different insect 
(f. yndyrrm). They are about the sine of f pea, and have 
a circlet of small projections at the top. 

rUmhin ijtilh are produced by Afigilfiini Imtisri on 
pbinfa! of the jiistnriii order, and are expufti)] froth Eok- 
hara together with pistachios. Tliey are^-d galls, about 
the size of a cherry, and have a characteristic taste. 

Mtmi or liimarnh gnlh are produced upon an oak bp 
f'y/iip* iiimuii. According to au analysis by lilrg,* they 
have the following conitiositign: Taftuic acid,, :!(i.00; 
gallic, 1.60; fatty oil, 0.C0; n;pin, 3.4O; e.vtractiV7iB and 
salts, 3 . 00 ; starch, 8.40; woody fibre, 4 f). 00 ; gndmoistuic, 
13 per cent. , 

Tiimaru: gulls, nlro known as rM gulls, arc tonnea on 
Tamurir orieHlitIv, and other plants ofsthe same order. 


Arrkir. Jfr I'ium,, 185J, Kiv. [IJ, IJB, 
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Thpyjire of V bright rod colour, and are almut i cm. long 
byP.5 cm. broad. TJiey are extensively employed in dyeing 
,piid tauniiig, Mid in ln<lin tliey ai% u«ed> medicinally by' 
the natives., Simihft galls are produced ui T, urlieiiliiln 
in Morocco. , 

The galls formed on tho American ‘‘live oak," cy. rimis, 
contain 40 per eimt. of 4<mic acid, and are very similar to 
Alep])o ^Is. A^ioft. sjiongy, and very astringent gall is 
formed oudbe (laliforiiiau (xik. IJ. luliii/a,.* • 
yfi'flliilh ij'ilh are due to the action of nplpdes on 
certain species of Trirhiiillitimi growing in tho conutries 
bordering on the Mediterranean. Tliey are red in colour, 
lung and Hat. and have hum-sliaped projections. Within 
them is a largo cavity in wliieli fragineiiLs of the aphides 
can nsuaTl/ lie disci-riu'd. They coiilaiii a ronsiderablo 
amuimt of tannin and a resiuons juice that readily exudes. 
'Chose galls an* sometimes tenued aj>i>ln or i/tillt 11/ fiuhw. 

U'lillf states that tlie galls produced upon Vntneia 
ffirhiiilliax in India are legaixled by the natives as value¬ 
less, though the leaves are nsod for dyeing and tanning. 
They are sold in Jlombay as pistachio galls. 


Ta.\xi.\.s. 

Tho substances to which the general name '* tannin " 
has been appli^ are oomponuiU {xissessing certain com¬ 
mon chemical and physical characteristics. 'They are 
widely distributed tbmiighout the vegetable kmgdom, and 
it is nbt imprttliable that many of them are individual 
substances, just |3 ara the ditfeient fatty acids that occur 
in vegetable oila 

' When separated in a state of purity or approximate 
purity,tamilns arc odoiirlesswhite or brown substances, with 
a very i^ringcnt taste, ‘hbey .are in8olg,bIe in cliloi'oform 
and carton bisulphide, but^dissolve in water, alcohol, and 
ether, They#ield bine orgitieii iusolnble comjionnds with 
iron sal^, ami inflst qf^hom are precipitated by jkjtassinm 
chromate. 'IVy also nsnully combiue with antimony,«itb 
lead, and many other metals to form insolnble salts. With 

r Trimlit*. The jtssisn, \ol. i i*. Cj. 
ttf Pmliiiii. 
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lime water tliey jneld precipitates of varyKig coloor, and 
with gelatin they foieh an insoluble cnnijionnd (leather). 

Tanuluii are e’jlnblc'in concentriited sulphuric acid, the 
solution on heotiiigl>ec»uiing first red (riifigallic acid),, and 
then black (uietagallic acid). They are oxhb'sed by nitric 
acid and by pntassinm jiernmuganate, the latter reaction 
forming thebasisof a (piantitativqmethiHl of determination. 

Claniiilcation of Tannins.—'ranniu.s ace frequently 
descrilnd as “iron-blueing” or *■ iron-grepning," ac¬ 
cording to tlie colour of tlio pieeipilulc they forrti witli 
iron salts. This dillenuice is evidently one of constitu¬ 
tion, for, as UlriiJiiiii'ie* first showed, one group of tannins 
can be converted into gallic acid and yield pyrogallol, 
whilst th“ other group does not give thi’se reactions. 

Thus, when heated to 160 dill'erent lirtidncts of 
decoinposition are formed, the “ icon-ldueing ” tannins, of 
which gallotauuic arid may be taken ns the tyjie. yieldiqg 
metagallic acid and pyrogallol, whilst the ‘‘ iron-greening ” 
tannins produce metagallic aciil and enleehol. 

Thurpr’a method of jnviiariug pyrogallol by heating 
gallotanuic acid in glycerin has been msed as a qualitative 
test of the nature of the tannin; I grin, of the tannin 
is slowly heated to Ifio C. in 5 c.c. of glycerin, and the 
temperature then raised to C00-210 C. fur 20 minutes. 
The liquid is then diluted with to cc. of water .and ex¬ 
tracted with an eipial vnlnme of ether (O', e.\trneted with 
ether without previous dilution. TriiiM ), and the residue 
from the ethereal e-xtracl dissolved iirovater and tested for 
pyrogallol or catechol by the following lefts .f 

ISmssIliS. Catsi'li'il I 

■ ' I JUTrt'Ml. SmImIIIIM. 1 piTO'Ul sillulKIII. 1 

FiTriu < hloridi* .. . , J’lNf. iiiniki!: Itnmn. {.niloiir. | 

fVmV . ‘ [)»ik piintli' 

JsilUl', . ruqtli*. Immii. (luiir .ikI 

I’llWWCHttl nilllsIlMIHl I *' 

with * liylnicWorj*' . 

fluid . . . Noclinniru Violut vtiluur. 

' ! 

MuIiinu-iHitiil . ! 131' ('. Ill' r. 

' iffii . Vhm. Sitr., 1S42, i. I.U. f Trinililt*. Tkfi 'fhHMiM, i. i*. a6. 
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I^ieu n tmoin is Iieateil with dilntv hydrochlnric adid 
(l ]WT cept.) in ) sealed tnbe al^ loo an insoluble 
.,]>reci]ntate oMIagio ii(id(crimsnn''ooIonamth nilric acid^a 
mat’ be furnii'd. * 

Wbeu boiled with alkalies the “inni-giwiiiiig” taiviiiis 
yield protocaterhiiic acid and |iblnmglncinnl, oracetie acid, 
wbilet the “min-blneyig” tannins arc converted into 
gallic and ellagiC acids. 

'J'lio elojiientary ci)in|)0.sition of the dilTerent*tannins has 
li^enbnggested by T’WiiiWr* os a possible moans of clasd- 
lication. Tims, the gait tannins, or “ iron-blueing ’’ group, 
eontain alsnit 52 |st cent, of carbon and about .V 5 |ier 
Cent of hydrogen, whilst the “iron-greening'’ tannins 
have ()0 jier cent, of carbon and 5 per cent, of hydrogen, 

tiiw'/i 7. 
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TlioTannins in Oronp I. give a white jii'eoipitate, chang¬ 
ing to blue'wit/i linio water, whilst in tlic case df the 
tannips in Oronp K., the colonr of tho predplteto is light 

JlSr JTissijh, ii, |i. 13J 
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pink, cliaiif'iuf' to rod or brown. Uronpnc Whier pr^ipi- 
totC!i tlio tannins in tl'o second pfrunp, but not t.bosi‘ of Iho 
liist fTronp. ‘ ■ , 

Suitability of Tpnnins for Ink-making,—Only'tlip 
“iron-bliifing'’ tniirdns are sidlalile snbstanees Fur tbn 
maniifaclare of bbirk ink. as lias been slunrn by Xrhhillig 
and Xriiiiitiiia} who found tliat .•nixtai'os of exlnirls of 
pine, cateclni.iiueliraclio, kino,and lienildi'k with solnlions 
of iron 'alls pave briplit prei'ii colorations nn,pa|ier, but 
after si\ niunths’ e\]iL«nice only rusl-like stuin.H* we're 
left. 

(iixHl black inks can be pivpired finni alparobilla, divi- 
diri.iu,vmlsdans.valonia,aud suinaeli. ail of which contain 
‘•iron-libieiiip'' tannins. 

Oak-bark tannin, althonpb an “ iron-ffreeniAp‘" tannin, 
also eontains a siiintaiice pivinp a blue precipitate with 
iron Hdts. ami can theri'lore be used in the manufacture of 
ink t rule lijiv). 

The most important of the tannins suitable fur ink are 
descrila'd indiviilually in the fulloninp popes. 


('lll..sl.\IT JlAllK A.M> Woon. 

The Spanish, or Sweet Chestnut (fWo/im rrvn), is a 
large tree, freijuently So feet or more ill, height, which 
prows abundantly in the counlries snri'uundinp the .Medi- 
teiTanean, and in slieltereil distiieta as far north as .Scot¬ 
land. In America it is common in many i)f the .States as 
far west, as Indiana. The fruit is the well-known eliestniit, 
which is lai'pely im|sirted into this coiintry. • 
Chestnut £xtcaat.~Aii ai|neons e.iltract of rlieslnnt' 
wowl or hark is pre|iared e.\teiisively in I'eimsylvaiiia and 
Virpinia, the deoictions la.inp siilweipiently eva|xipted to 
a solid mass. Aceoislinp to T’n’mU .'t it is impossible to 
iiiaiiiiractiire a pood extract without t'le u.sioof a vaciinin 
pan. It is said to bp fmpiently adnlfenifed with iiiohisses 
or pliieose, and is itself employed to adulte.rate oak bark 
exti-act. 

* thf p. jK.* 

I nt> TtiHilm, ii. ]). ia9. 
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Cb^tnut Taorin.— t^firhhui* wl^ ap|X‘arR to have been 
tile iirst to^’sill attcjition to the value of ehestniit wood 
a taiiiiiii^r {ind*(lyeuyif malcrial, nsnorled iimt it (‘oiitaiueil^ 
twice SIS iiiitrli tannin as oak bark. • 

Triiultli (/<«'. r/'.) found air-dried diips to contain 7.85 
]M*r ecnil. of tuniiin, wliieli i** sli^rlitly liiyiier Ihsin tlie 
aiiiounl found hy ; nliilst found 8 5 jier 

eeiit. ill cheBtiiur wood, and 23 52 ])i‘r ei*nt. ip ehestnat- 
w^wd exi fact of 3* Ik*. tliedi'ieriiiinations Itein^wiade by 
l.mn*illntP s pvrinan^'aii^tc ineMiod. 

wastlie lir^l to pivjiaro a tannin from chestnut 
woc«l, and to deti'riniiu^ its (.viiii|iosilioii and pro|)(‘rties. 
Tile ai(in'oii> ^^\lmet of tin* wckkI was fraclioiuilly )iivci|»i> 
taleil witli '•(Kliiini eliloride, and tlie iinal frsidionsi dialysed 
imd ttuni fxtniclod willi acetic ellii-r. 

In tliis way lie obtained a while* pn*/Kinition wliieh waa 
Boliililc* in water, ahsihol, eth**r, and jflycerin.aiul ^n've the 
Ibllowinjf jvjielions «vlien tvfttcsl in aone perc‘iit.solution. 

, “ - - — - _. _ _ 

I Ul»L<l>llK I (.'iHNtllUl llllllltll I <i 4 l|iSllllMM iM-itI 

{ Milt . . I Nil I Xiirlmnsi* 

l■^‘rrll‘ iiiiiiUDiiiNiii ■■}. 

. Illiii'-lil.irk ]iH‘ii]ii- ' )in>i’i|>U j 

I (ate. I 

Tartsir iiiifiii > iimimi- ' ' 

iiniiii Sliehl pni >|iit:itc. 1 Slisihl | 

I llioiiiiiii'uiMiT . Nil |ii>i i|»itiili'. . No |in'i'i|ii(uU>. 

j liUiii', . ’ Liistn iihiitnUiSr. lN‘-|^Miiii‘iinii|iil(it('.lN'>' 

I * f • ■ niiiiiiia Imlii i)liii'. I ('iMiiiiie U^iiit lilm* ! 

> Siii]iliiirii':i< III (1 0) . I No (li’iHiMl on lioil* : Nodi'lnisit oil Imil- 

I I ii'i:- nii;' 

When heated to 2 (X) it wa.s convertiKl into |>\ rogaliic 
and meto^mllic ochis. tind^pivoATi acetyl deilvnlive cJiniely 
iwuibilng that of pdlotnniiic acid. * 

ItM elcnie^laiy* c(iiu]K>sitiou wax also found to bo very 
aimilar to tliai of ^alKitnimio acid, lu in tdiown by the fol- 
lowiugV'sults obtained l>y Aotw and by J/v//fWc§: 

• Amfr. Jtmrii. .Sr8#ft», 1810. i. 31J. 

t Jhaier'i, fMttgf, Jutm, 1885. trlv. 487. 

I Xi'iT, ifMnf, Vkm„ f886. w. 134; iiIko Trinihle, ITn’ JvhiumI ii. |i. 
124 § lik‘. rit., 1). 127. 
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Jn TilMr\ a|niiiiin tliU siinilnrily in cningxiKition and 
rcnrlidiis ri'inlcrs it Iii}>ldr pniliablc that rliexluiil Innniii 
it idnit'ioal with tin- gidlotaiiuir nnid fmm f^dls. 

Ink from Chestnut Wooi—Sliihluii (/i»‘. ril^\ in iSio 
funiid that clirstniit wimicI I'oiitaiui'd ■ as iniidi snlistniici' 
j'iviii}' a Mack odnratioii witli iiun (i.r-., tannin), at was 
])i'csant in lucaasal (liainatoxylin). He stated tlial it was 
[iniinlily nne(|nalied ns a material I'nr ii]k. sinre it 
a rirli blne-Maok rnlour witli iron, wlnlst ^'alls or snniarli 
used in i II" same |iro|iorl ion had a nalder sliadi'. Tlii' ink 
ronued liyehesliinl decoction was blue, lint on piper it 
dried. \ i'dilin;.' an intense black. The peniianeucy of the 
ink nils Imti d by e.\pii.sin(r tlie writing to the sun and air, 
and was found higlily satisfactory. 

Xililiillhi and ^Vri'iiwuii.* liowever, in their comparative 
tests on the stability of inks prepared Vroin dilfcrent 
tannin materials, found that chestnut iniu-ink, origintdly 
blue-black, was fainter than the inkfto'm inpstof the other 
“iron-blueing"tannins (p. 50J. 

jii 1825 flimiil tcKik out a patent (Kujf. I'at. No. 52K5) 
for a sniistitnte for galls, to which he gave the name of, 
(lamaj.ivag.’’ This was prepared by soaking i cwt. of the 
wood of the clie.stnnt tree, yir sh;;lls of the nut, with water 
for twelve hours, tfiid then Ixiilingilwith I Ho to 20& quarts 
of water and evajiornting the decoctiyn to ajaste,' which 
was to lie jised in the manufacture of inks or m tanning. 

An ink prepared Uy ns from chestnfd extract harha good 
blue-iblack colour. On standing e.\]i 03 e)I to'the air for a 
month it-yielded a dejiosit containing y.yy per, cent, 
of iftm. ■ ' , 

' * lor. rtt p. 38. 
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SlMACII. 

Hiiiiiiirli at^i'iiiiir blliit nniiio given io Die lemes ifi 
Tarioii'< ]iliiiitH belni*ging fo the iiiituriil UT^erA’/m 
Of these the Sicilian siiiiiiu'li. Illiiii mmrin, ginws wild 



Kltr 23 •-Siiiiiiu'ti {fWiiirk . 

in S])nin, I’ortnfal, and other Jlediten'aucau distriofs. and 
is aiso widely motivated in these conntries."*.The most 
esteemed variety of Sicilian sumach, known aa^lkuiiio, 
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oteurs in coinmnrce ns n light green powder wi(h nn 
arouintic odour. A second and inferipr variety, which is 
iichielly used in dyeing, has a niore<yelluw stndo and oou- 
tnins less tniinii) " 

The Is'si. I'reuch suinaeb is very siinilai’ to that grown in 
Sicily. .Another Trench variety, known as mhin, is obtained 
from (Wmrin injirlijiillii (Tig 23) 

In preparing sumach fur the market, the branches are 
(bied in,the sun, and the leaves removed and /iround to 
powder in milk ' 

The le'aves of the A'enetian sumach, ItJnm nilliiiis, a 
shnib cidtirated in ilnlyand llie sontb of Trance, contaiiie 
a yellow dyestuif, and a tannin which gives an olive-green 
compound with mm salts, and Is thendore unsuitable for 
ink-making. 

In America two s]H-cies of Wiii\ Jt. niimiiiiiK and li. 
///(do’o.holli of whicli contain nmch less tannin tlian Sirilian 
sumach, are e.vtensively nsed us tanning materials. 

Sumach Tannin. -The proportion of tannin in sumach 
varies considerahly. but the usual limits are from about 
13 to 20 ]HT cent. 

iSVra/oow' was the first to show the similarity in com- 
]xisitioiia'.d pru]S‘rties between the tannin of sumacli and 
gallotannie acid, both yielding gidlic acid and pyngallnl. 
The percentage composition of his sumach tannin was: 
Carbon, 49.73 to 50.12; bydingeii, 3.C4 ,<0 376; and 
oxygen, 4O.24. to 46.51. 

* obtained a purer product by -'xtracting Sicilian 
sumach with alcohol, treating the residue frdin'the extract 
with water, e.xtmcting the tannin hy mimns of acetic acid, 
and purifying it hy n<pe.stedly dissolving it in water, and 
preci|)itating it with sodium ehloride, (iollic acid (which 
was not identiiied) would he left iu solut^n in the sodium 
chloride treatment., 

l/im coulirmed Kh'iihm’ii smenieiil of the fonvatloii 
of gallic acid from the tannin. CrystaK of thwlatter were 
obtained heating (he tannin snlntjgn eiliier nigge or 
with 1^ |K'r rent, of sul))hnric acid for severa' hoars in a 
• sealed tnbe jilaci'd in a brine bath. 
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Tlip of tho Sicilian miniacli tannin weft" 

found to idi'nli^al with gallotanjiic acid, and analysis 
(Sliuwi'd them V> have tlje same eompasiliqn, corrospondiilj*, 
with the foniiuia (',{ll|i,(l.p 

hiirr was doubtful whether the. tannin of other species 
of siimaeli could also lio rejpinled as identical with gallo- 
taiinicacid. Tlinsatoijain |ire|)nn‘d from Tyrol sumach 
contaiui'il 52 3 |1i'r cent, of carbon and 3.8 per cent, of 
hvdocen^corresixnidinjr with the formula* 
hloii’over, this taiinin dilfered from that of Sicilian 
suiiKich ill uol yiehlin^'ipillic arid when heated iS asealed 
tuls' with sulphurir acid. 

Siiiiiacli roiitiiins a small ipiantity of a yellow dyestuf, 

(fltdl'ilt'IH. 

Ink frdhi Bumaoh. —As the tannin of sumacii is 
identical, nr at least allied to tl.at of galls, it was 
to be aiitiri|««ed that it would yield an ink of a very 
similar chaincler. only niiHlilied slightly by Iho coiouriug 
matter of the leaves. In fact. Ililmiiieiiifl * found that 
the ink made from it hail a gi-emiiah slnmle. 

/,<ie/s.t who made experiments in 1763 with snuiacb as 
an ink material, came to the roiicliision that it was inferior 
1.1 gulls ns a soiirci' of tannin. 

/ililiiHiil and Xiiiiiiiimi,l however, have shown that 
sumach iron-ink is lint little inferior in durability to ink 
lireiiarnl fim* Chinese galls, and siijierior to " Knop- 
pern " ink. According to riftf/,§ ink is occasionally pi’e- 
luired/nmi siiinacluou a mniiiifactiiring scale. 

Dim-dim. 

Jllrl-ilici is the name given in commerce to the dried 
IKkIs of the Siiitli American shrub, eofiurk 

(Fig. 34). which was uol known in HniYpe until the latter 
half ctf Iho eighleenlh yntiiry. It grows in low-lyipg 
marshy lands, attafhiiig a height of twenty to thirty feet. 

Tho,iiods arc of %dark brown coloyr, and about one and 
a half to three inches in length. They have a very aatrin- 

* .InM. 1792. \V. 156. ^ 

t /t«*. 382. J rj/. 1». 38s* ■ 

i IhHyivPi. 1875. wxTi. 453. 
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gfnt taste, due to tbe^tannin, which is ,for the mostvpart 
cnnceutmted in the mid iininedinleljr, lx'iieat]i the epi- 
fdeniiis. The recnnioil ‘amniiiit uf tannin rsnpes Iioiii 30, 
to 52 ]ier ceiit^ A cuniinercial MtnijAe exiinpned I1)’ ns 
coiihiined 3(1 per cviit. 

Diyi-divi Tannin—Nh/i/idi'v * ai’|Mraleil a tannin from 
divi-divi. whicli iie fiiund In lau'e the i'lillowiii)' eum- 
]»)sitiou: ('arhoii, 50 12 ; liydnegen, and oxygen, 

Tliia tannin yielded gallic acid inid pjnigallnl.' anil 



J'w. 24- liei-ilni iHiil*-. 


formed deep hlne insoliilile coinjioiiiids xwlh feraic sails, 
and was thus very siinilai' in comjiosition and propeities to 
gallotunnic acid. 

In a more e-xtended resenrcli^ hunj found t^t the 
tannin uf divi-divi Tiehaved with niosi reagents like,ga]lo- 
tanuic acid, from wliich it was (fistinL'aished,Jiowever, iiy 
yielding a dejiosit of ellagic acid wiiei^ liAted in aeneous 
solution in a sealed tu'be. , 

lleVierefoin descrilied this tannin as eilagntanuic add, 

* .Vfw. /fir., 1842, i. 
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iuid (ScribeQ to R tbe fcirinuin wliich uiayDe 

re^'aitlfd w gillie, acid. I'nH,minus 2 atnins of 
liulnigeii, or igallnttiiaic acid, plus i alum 

OXVgl‘11. • . . . • 

/jfin' also found titp sanH> tannic acid in iuyi‘ol)aIans^ 

A s]ieoitneii of divi>divi ('\aiiiiiied hy us contomHl 
34 ])oi‘ OMit. of laiiiiiiv dctmiiined n)lormiutnrally, and 
in tcrifis of jpillotjuniic acid. 

Ink frvn Divi-divi (/<fr. ri/.}*si^lc 8 tliat 

I'.'ilico printers had attempted to use divi-divi as n sub- 
sfiliiilt' for lull li’td not fiuiiid it sati'-factol'y, ouiii^ 
to tin* l!iv;fe proportion oj other cvlnicfive mattersIj’uins). 



Km. 25.— 

111 till' 0.1!!* of ink tills niiiild not be so olijecUuualile, 
and in fact I'ii '//* iixerts tbnt. divi-divi is sometimes used 
in (ii^iiinii]! n» a soniw of iiik-tainiin. 

An ink was nii'iiaml by iia from an extract of divi-divi 
(5 grm».), tmifed with l grin, of ferrous Milpliate. Tlio 
deposits yieldeil by this ink contained from C./7 to 7.77 
per cent, of iron. 

MViioi!A1..ix.h. 

The dried frnit Of different siieeics of Icmimitiii grow¬ 
ing ii^ India aiiR tlrn'Kast Induis is sold as a tanning and 
dyeing material under the name of rayrobalaus (Fig. 25). 

Tbe ri]m friii*weighs between 5 l<)_ 10 gnns., and has a. 
ver^fistringent taste, dne to the tannin in thi^l^iisk. 

Jingler'ii Jiiim, 1875. ivivL 453. 
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*Thp Tiidiau K|)eciei!, T. rhihiilu, ijliidi'yielilii tlie 
“ black ’’ or " chobiilici*' tiiyrobalans of foimiici^, is pxteu- 
^’i>ly nsoil ill cofjiiiu'tibii ivitli iron salts »i a black il,vc,i 
and is also onipl^iyi-d in tbo maim fad iiTi' of injf. 

Tjic earliosl nipiiliou of the jxissiblo nsc oi inyrnlmlons 
as a snlwtitnto for pilN is that inailc by .1. Miiimi ^ in a 
Coniniiniii'atiim to ilip iSorii'ty of ^\rts in iSoi, in irkicli 
be stated lliat tlie natives in India umsF tlieiii to pfive a 
black rq|nn1' to iratber, mixing llii' jMtrder ^'itb iron 
filings and water. ' * 

A coinllilllee of (be Society appointisl to reixirt on (be 
subject found tbat the ]nil]) and outi-r bnsk of tin' frnit 
gave n ricli black colour nitb ferrous sulphate. 

Ink piv|Kired by n.- fmin inyrolsilaiis was of a gmsl 
blue black I’olonr. and yielded insoluble de]Kisits(o 1 itaining 
about 6 per is'nt. of iron. 

The Tannin of Myrobalan8.—/.w'( + found about I |)er 
cent, of gnibcacid in ni_\rolialnns. and extracted a tannin 
wliicb eontained .iy4J per ts'iit. id' carbon and Iti per 
cent, of bidrogen, coiresponding with the forinnln 
*■11^(10^*111' . 

When heated in a sealed tube at luS -Ilo ('., a 
soliition of this tannin yielded u deposit of ellapiu lu'id ; 
and from this fiu'l and the elementary nnniisis, /eoeecon- 
elnded tbat it was ellagitannic acid, identical with that of 
divi-diri. • 

Ai(//W} contirmed b'm’i statement of the mviiirence of 
I ]ier (S'lit. of gnilie acid, lint found (hid the tanninyras a 
mixture of I'llagitunnic acid, and a glnmslde'of^nllotaunic 
acid, the former being in the gri'ater propmliou. 

.V sis-ciinen of mynilsilans evamined by ns with found 
to contain 39 per cent, of tannin detennined colorinietric- 
ally. and e.\presscd in terms of gallotaniiip acid, 

A'aL(iN(.t« 

Vnlmiii h the commercial name fdr tli^ acorn cn|)S of 
certain species of oakitgroniiig in Asia!llinor tyid dillureiit 
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lurla^of Kftw. of which the most imjiortirat are 
(iiftlni)'t and I^K uwfi'tikitin, • 

'J'lii" hi’sf Kjirls ii'H j;iithcrt'd iiafcire tlie fruit isijuile 
ri|ie ill April, thoarSfii'iileii from the tines in Septemlirr 
iiiiil (k'tolH'f iH-inp’ poorer ill tannin. 

The cups fcimliiiniiijf the ncorns)nre first partially dried 
on the (iroiind and then convej eil by niiilea to Smyrna, 
where Iheyiin- stored in wai’ehouses until sli}>htferinenta- 
lion sets jji and causes the acorns ti fall from’the caps. 



Kia 20.-Villoma 

If exiiosed to ridn after (tatheriiift. the aconi cups tnm 
black ^ind lo.se 'a cniskleralile amoniit of tannin by 
fermentation. 

As met jvith in comnierce valonia consists of semi¬ 
circular prickly bacift'd cup», alaiut 50 ** diameter 

(see l'’ig, 2(1). * 

Tlie amount «f tannin they contain varies greatly with 
the tlist.rict, sjiecies of oak and time of co^ntion, but 
usually ranges frAn absnt 20 to 45 per emit. 
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• The followiDg percentages have been lAorfed iiil/'r 
III,II: 324 (llaiiMr^x 38 {ftidhir)-, i’. 0 - 3 j .2 (Jiiitlii)-, 
* 11 ( 1 3l.Cito 35 .(^(Ai«ffW)- , ' , , 

Kiliiir* exiiminwl eighteen BBinpl{t< of dillerenti origin 
of the harvest of i88f>, and found them tci riehl from 
42 4. to 51.9 i>er cent, of total extract. i.C to 3 per cent, 
of solulile ath, and 21.28 to 30.2 jwr cent, of tannins. 

The heat valonia is tliat obtained fsom Smyrna, the 
Greek lyid'AIbanian products being held in mi)ch smaller 
esteem. _ • • 

In 1832 the prices per cwt. wifre as follows: Smyrna, 
14'. to ijs.; Morea, icm. to I2'.; and Camilla. 14'. to iCs. 
(Toiiihiiviii). The (iricea given by /' in 1S85 were 
considerably higher, viz.. Smyrna. I’s. Gl. In 20'. Gl.; 
.Morea, lOs. 01 . to 18s. Gl .; and Camala. fif. to 19'. 
per cwt. 

The Tannin of Valonia.—This apisrars to be maiiih 
elbagitannic acid, judging by the results of Itnlliiiijn',' 
who extracted the taiiniiis from laloiila, divi-divi, and 
nlgarobilla. and prepared the acetyl derii.alive of eiicli 
The amount of acetyl in the valonia tannin (44.1 per 
cent.) lias nearly the same ,a.s that of divHliri (43.19 |ier 
cent.) and algarnbilla (43.9 per cent.), and hence /tiilliiii/i i- 
concluded that the pre|wrations were identical in com¬ 
position. 

In the colorimetric cstimalioii of the .anipiint of tannin 
in terms of gallotannic acid we found the solution lielded 
a much bluer tinge than the standiin^ solution of gallo- 
tannic acid, and it was necessary to add a* slight trace of 
an aniline colour to the latter, in order tij mntcli the tint. 
In dnidicate determimitions we fonnd (i) 591 per cent, 
and (2) 57.5 per cent. The amount found by J’lwliI'l.' 
bide ]x>wder method was 20 per cent., su that the tannin 
in valonia ap|iears^to have 'a greater tinctorial vahie than 
gjllolannic acid. The filtrate fjoin the hide jxiwilcr con¬ 
tained iron-colouring substances (g.allit acidh corresjiond- 
ing to 2.5‘is'r cent, of gallotannic aci^. ' , 

fd fiaiii Valonia yields a very rich bluish 

black* ink, and apiwars to iis to Is' a very suitable raw 
' /Sr OVr/vr. 1S87. \iii, IS. . 
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material fcf the mannfacture, especially if used in 
admixtare with (!)iinese galls. 

The deimsi^ yiel!led,l>}- the iiiktdh ox|iasiire to the nu; 
are very similar todJioso guen by gall or clivi-ilivi mks. 
Tims tile depoiila evamiiied bym eontiiSned from ll.i! 
to 1 3.8 |>er cent, of iron oxide. 

(UK-liAirk T.i.xm\s. 

•Owing^0 the fact that iufusinna of oak liaflc given 
blue coloration with iran salts the tannins prosrnt were 
formerly ivgarded an identical with gallotannic acid. 
This error was limt pointed out by I’i/isiuiw,* a'lioshowed 
that an infusion of oak lark differed from a solution of 
gidloknaia acid in not yielding gallic arid or pyrogallol. 

In iSC/ Hriihii-di found that instead of gallic acid an 
amorphous ivd ixuiipound, ‘'oak red," was produced, 
which AV/tf obtained by boiling an oak tannin with 
dilute snlphiirie acid, and concbiiled to be an aidiydride 
with the forinnl.i 3 ( 1 |. 1 I| 0 ,,- 1 I 0 =(',., 11 ^, 0 .,. 

An extended series of researohes on the oak tannins 
wew till'll made independently by AVt/, by Aiiie(,nnd by 
JUlivi/'r. but the most conllieting results were obtained. 
Tims AV// pis'iiared an oak tannin which did not dissolve 
in water and pave a green coloration with ferric salts, 
whilst Jjiirc obtained soluble tannins with the formula! 

with iron solution^ 

'Mmlih f 1ms given an excellent summary of thi'se 
different results, 1 hough without siicceeduig in reconciling 
them. .He himself has made iiiiiiieroiispre|iamtions, and 
has found the average coin|«>8ition of nine of tle'se to bo 
as follows: Carbon, 59.79; hydrogen. 5.08; and o^-gen, 
35't3j>or cent.—results whiah corresixuid best witu the 
foriiiiila of AV/i’s tannin, Ca,llj„<>,|. 

In T’/'iai^A o;)huion tliere is no i|neation but that dak 
tanniys give ;fiven‘colorations with iron salts, and be 
attribntes tho blue colorations givenliy oak-bark infiisious 

'* .Vm. Vhm. Hk- . 1S42. t. 140. , 

i^Vimlnh. f. Vhem , I. 26^. « 
j, 7%/'li. l>. «0s 
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*0 the pi'csence of au associated colouring-iiialiler. Jn the 
case (rf the chestnut jhik he Be])arated tfiia “ iipn-bliiemg " 
•(oin|ionnd by first |)H'ci|iitafin)',the oak Innnins witk 
neiilral lead aj»tnte and then tn’atjng the liltrate with 
basic lead acetate. 

boactione of Oak Tannins.—On heating oak-bark 
tannins to lyo C. catecliol is furjned as the main decoiu- 
position (irodiict, nliilst on fusion with caustic alkali 
protoca^eiAnic acid is obtained. 

The colour reactions vary greatly with the spedies 'of 
oak whAice the tauuiiis were dcAved, which is evidence 
that they aro not identical. 

TrlmUi • gives the following table of the ivactions of 
the tannins separated from two s|siMes of oak liark coni- 
paivd with those given by gtdhitaunie acid; ‘ 


j 

1 KmuIihIi ink, 

1 IllllllIMKlk 

<•.lllotalllll«’ 

' ^ inbirr. 


mill 

1...__ . 

- 

— 

— 

1 OltpY MllplMlt*. 

' rreciiiitHle. 

! 

Xti )iiiHi|iitnli‘ 

' I'oitiHT Hiiiphatc ■ 

Jteii lininn lUiTi , 

’ " 1 

Kioh 11 ]>ntit)i 

RUmtiliUL 

j IHtflte. 


tnte 

MiitiiMnis 
. uiiii iin. 

Violet nilour. 

1 ViolH (tiliHtr 

I 

Sliulit until 
ftilimi. 


I'liik roliiur. 

1 

1 y eliuw coluill ' 

1 

Sliulit pink 
nihilir. 

1 HrtiiiiitM‘ miter 

Mellon )irm]Mii(e. 

1 IHlow tireeiiN* 

1 tale. ' 

No |iHti|Hlftte 

' KiTtierliliiiiile. 

itiui L'n5>ii niiiiui 

•tiniii niltiuriUHl 

lliiie rolniir ami 


iiii'l until imf’- 

' |irenjllfl.te i 

]inrl|ijtale. 

% 

J 

intiito. 

1 *! 

j Feinr rlilonile I 

1 l'iit|i]i' linmn im-- 

Put |di* (iron ti 1 

1*111 (lie pi i‘«ipi- 

IIIHIlHHIia. 

cipitRte. 

1 in<t‘i|Ht,ite,a ] 

Idle 

1 

1 Fi'ine iiiniuimiitiii 

1 Mile Kiitii mloiir 

tireonnildiiraml 

lUue cidniii ami 

; Mil]i!uite. 

ami until ]int*i- 

pntijiltftte. 

]iinipilale. 

1 

j 

iiuatc. 

; • 1 


! Liaie UNter. 

Uiriiiiiu 

' I’nniiliHie (iini ; 

rntiiitllteiuni- 

1 . 

1 I«iiK. 

' ^ ini |Niik 

itiu Ifjae. 

!__ 

_ 

1 . 

.4 


Amount of Tannins in Oak Bark!—/'iw/i /■ giws the 
pru|iortiun of tannuis in Knroiiean oak l^rk as to to 12 
per centjswhilsl TriiM'^ fonnd the Imrk of diitsrent 

* tin rit. e. ]‘.*4S 
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.-jifni's (»i o}ik> U> o<»iil:nn fnmi 4.04 to 1421 

piM- trnt,. \jliilst nn, KtijjIM.oak liark /ra\<* i J.37 (vnt. 
calctiltilf'il oil blioiln '4i}^]:in(N\ • ** 

Tho cliiel' spirit^ of ««ik i'nnii Mhioli ilio romiHoiviiil 
Inrl. is jiiv V /•••'I'n’ am! 

oF uiiioli iMially (‘ontaiii'* itioo' liiniiin tiiun Iho 

olljrr*. ^ 

fy/H', )i 2 is '‘Tiown tiiiit tile imioinil ol'ianiiin 
wiili lln* 4 ‘ast»n. 'rini’*. in tli** ra-i* of tin* l>:n*l»l'nmi t,>. 
j*n.nflrhii,4 lie ol»(:iiii<Hl ilii> iolkiwine Aiml, 

i 4 St'. .Mjij.in.^i: Jinn*. .liilv.n.S: amfAiioii't. 

11.2.^ p.T rent. 

11 ' jiu.'iK'^'mI cnnijiieivlal oak liark* (*i dillrn’iit 
oriL'iM nitli till' lolliiniii:: n'Mill'- 
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Ink from ()fik {hir. n'.) fuiinil timt 

^'(K)u liliie-lilack ink odtild 1it‘ from nn iurnnioji 

of .ink iKirk.iii wIimIi ri‘.'.|n<cl it dilTi-n'il fnmi tlir infusions 
of kino. l.aifli.*nii(l altlcr harks, wliicli only pare gmon 
lailorntioiis nillijran sails. 

Amii'Jiiig toyV((/(//.| oak hark was used fifty years apo 
ill ronjniietiou willi oilier snUstaiices in Ihe inaiinfacfiii'e 
of ink. 'Plms he gives the following lonnnlafor Ihe pre- 
paratio" of ink from oak-lark‘galls ami A'ini/)/»y«; (iall.s, 
<1 Ihs., Jogwood I fills., m^il oak hark. 8lks.. Kiiopjieni 
(ilhs., glim 3jh8.jnAi4oiiinm chloiide J.lh., infiiseil in 40 
ipiarts of water and ,14 quaris of vinegar, and the iiifusbn 
mixed with f-rrons sulphate. 

« 

■' Jh‘r iifrhr, iv, 65. 

t /W «8St lit, iMi. 

'+ M'AW AWi'v/ii/Im 18521 Jkvili. 460. 
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Siiiw till- jmre oak, taiiiiiiis an* " iroii-jrrwninti; ” sub- 
>tiinoi's. whilst the Miii'-black I’nlmir given li\ oah-lvark 
infii'inns with iron satis is oiil,v lUe to the presenre nl’ an 
a"(S'i!it«l siili-*aiioe (inh mi/iki), the" iisi' of iiak Ivark I'lir 
ink i- not oeonomieal. Moreover, ink [iivpaivd e.\flnsivel,\ 
lioni tlie iiifiieion lias been slnran by ami Aw' 

1,1 huf* t'> be somewhat less slatile on exposure to light 
ami air than the inks from galls. ilivi-Jivi, or other sob- 
'tauces joutaiuiug “ iron-blneiiigtamiins. 

fi.\i.i.iii \\\u' Ai in. 

The tannin whieh is best known is that conlaineil in 
g,ills. anil to this the n.anteol' ,iii,l has I«‘en 

given to distingaish it from'/''wv't'i,','/<■ ,i,;„ and other 
tannins. It is invsenl in .\lep|si, I'hinesc' and .latianese 
galls and in Kin'ifi,a, and has also been identilieil in 
snmaeh, nnrobalans. and algimibilhi. 

/V'lie;. t prepired gallolannie ;ieid by exiraeling ]Kn\- 
deri'd g.all with I'ther eontaining water, and shoned that 
oil exposure to the air in an n<,neons solution it gradually 
yielded an insoluble dejuisit eousisting mainly of gidlie 
aeid. 

.sVo'/.w'^ eame to the conebision that gallolannie aeid 
wasaglncoside, nhich was deeomposed on feriuentnlion 
in ae.'ordamv with the etpialion 

' Aie'hj ‘..III'", ll.'i 

Snbaei|nently it was shown by tha' perfectly 

pure galiotannie aeid w.as free fniui gliicose, anil was an 
anhydride containing two gallic acid gmnjis, i ,digallu 
anhydride. In his opinion the glncoae in iSlrnl,cr\ jire- 
paration was uri^nnlly present in the f^lls, and load been 
i/trncteil simnltaneonsly with the tannic acid. " 

Ti-lmlili I conclndea that altliongln gallotannic acid can 
bo 80 pntitied as to lie eventually only ulgatlic anhydride, 

* till KiM*H^Mlh\fiiiii'n. p jS. 

+ Ijv#. (hfm. Pkiirm.. 183J. liNfJJ?. 

* /M. 1S54, xr. 238. 

^ Jbiil. 1S73. HNii. 41 

I The 
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it i** Viiifly it ever met with in timl htate in the •* pure " 
article nf i|};>mineix'e, wliiclj cimtain^ varinhle ainountH of 
dncDse in a stui# of coniUi.ntion.^ In liis o|)iiiioM 
tiu* ooininerCial artidfe he either as ajflnco- 

of ihirallic aehl. or as a mixliiiv of tlie ^'liicoside and 
of tlie ))nre anliydride. * 

Si III (/'{/'If. I if I pivpaiyil a j)en(ao*l\l den\ntiv*eor^nIIo- 

laniiic aeid, wiiic-h nielled at 13 ; (\,and had a coin|K)M 
ti'in jiL'iveipj^ with the foniiiiln 
•riiit comp nmd was htsolnhle in water and cold alcohol, 
and ijave no coloration ftilh iron sjilN. • 

The I'ullowinif cimsiil iitional formula represents I he for- 
jiiatioii of this,acetyl derivative, and al«s> tlie formation of 
•rallie aeid hy tin* liMlndion tif tlie j^dlotamiic acid: 


oil (111 

oil ' ro 


oil <» 

«;ii. 

on ' oooii 


Fermentation ol' Gallotanuic Aeid or/showed 

tiiat by keeping a solution <»f ^rallotaiinic aeid in a fiealisl 
■|id)e JUS io exclude afiiiosplieric oxyjren, it could he kepi 
iinehanoed for an indefinite ])eriod. 

It has freqift^nlly lieen a.s&c>rled {».»/.. hy /’/o//. p. 4.^), 
ilial the couveitdouof j^Ilotaimic at'id is due to the action 
of nn jiAidisinjir eiif.vme. It was shown, however, by rnu 
Tm/lii ,u ■* tiiat this was not the case, bat that the s])on- 
taneoiis chan^ was tine to tlie action of two monld fhngi, 
J*ni null nil,} ijhmnii an<lJs/«r»/////H ii'njir in the presence 
of ,vr. Jly inoculating Mdiitions of gallotaunic acid with 
the s])ores of tlicM* fungi, he was able to effect a complete 
convers* m uf that siilistanci* into gallic acid in a few days. 
The fmiientation ^nly took {dace within the litjnid, for 
when there nhs qply «#surface growth a very small iioionnt 
of gallic acid had l)ee*i ])rodDmi after several days* vigorons 
fermentation. From the results of Snrr\ f exi^riments it 
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ivoiilil wpiu tlial oixliiiary yeast also possesses tlie liydin- 
hsiiii; pisjiieriy of lls'se two fiTiiieiits, 

ProportiOH of GatUstimnie Aiid. -(ial' itaiiiiie aeicl is 
ii jellowisli-wlvte. plisteiihi". aiiiorpriini^ jxinder, wliieli is 
readily soliilile in water, alenliol. and etlier. 

When healed with dilate aeids ISh uliinis ,) or fermented 
(fiih it takes up watiT and is coinerled into pallie 

acid, wliils,! wleni lanled with alkaline A'Ini ions it eielils 
ftiillic ai'd ell,la'ic acids. When heated aloie'1., ifk' I'll 
is decoinposed and yiehls a snhlnnate of pyroeallel (see 
(I. 50I. 

(iallotnnidc acid niies dark liolel or lilne (insciiiiiates 
with iron salts it is ]ireri]ntiited ipianlitaliiely hy lead 
salts, with which it yields white coni|)iainds, .and it I'erias 
while nnstiihle j.'elatinons precipitates with aiitilnoni. Jl 
comlmics with pelaliu to form an iiisolnlili coinjiound 
(leather). 

li'M.t.II .\i 10 

tlallic acid ((';II,H+11.1 •!. which was disiswenil li\ 
<Vr/>ir.'i. is jin'seiit naturally in small proportion in laiioiis 
vegcl.alp|c snlistaiicvs. such as tea. p.alls. iiinl mMiilialans 
(aliuul 1 (lereenl.). 

It is olitained from ftallolannic aciil hy ferini'iitalion 
with certain mould funpi (p. 4.?). or hy the hydrolysiii}.' 
action of dilute acids: ■ 

lui .'intii, 

Itsconstitatioiml formula shows that it fnaj lie regarded 
as hen/ioic acid, in vdiieli three atoms ,of hydrapen are 
roplaced hy hydroxyl (rronps: 

rjlyiilli,, ('(Mill 1 lUi. 

Propertioa.—(iallic acfd crfstallises in whilf silken 
needles, which melt above POO,('. ft is much Iess,8olnble 
in water than is gallotannic ucid,,i*pttrt i|.‘i|uirinp 130 
parts at i'3.5 0. to bring it into solution, , 

Iti is moi'o soinble in absointe alcohol, ii(X) parts of 
which at 15 (’. disiiolve ay.ijs parts, whilst 100 iiarts of 
etlier at tfie same temperature only dissolve 2.5 jraffs. 

When heated alone to abont'215 ( 1 . it is ■decomposed 
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with tlw loriiiation of pyrojpilhJ (I’.JJi-J idJ 
water. 

When Incited with Miiplmric aeiil iit icw^ C. it gives »H« 
n*tl va(H)Mitj of niligifllic acid, wilil^( inideT* the iiiHiieiico 
of arsenic acid at u high leiii|ier!itinv it yields ellagicackl. 

It (‘oiuhines wiili alkalies to loiin frails ^^luc]l, in alta- 
line solution. nhsurhu\y{|i‘ii from the air and tnrn Imnni. 

i'lM'iicsidlsaiv Ti'duced liygidlic acid with the formation 
o: lilue-lihi^lv co]n|Miunds containing iron in Ate^fermuH 
i* unlit Ion I'mh. 

IVi'i’oiis Milphnlf fiveT*roiii ferrh* -alts gives nfi cnlor.j- 
ihuiwitli gallic jichl.hut Ifrric Md|iiiafe i:i\fs a t»hiec<>hinr 
and oM-ntimlK a precipitate ( Wxd'n'l'ioflii-). 

I'ldike tannic acid>. gal.ic acid \ields no iiiMiIiiMe 
comptujiiit ^ith i-elatin. 

\ 'irioiis foniiuhe lor the preparation of ink fioin gallic 
leid are gi\eu on pp. 

noQctions distingulKhing botwcon Qallotannic end 
Gallic Acids. -It has Usni generalli .'icce|ited that tannic 
land gives bl;u*k with fnTio salts, and wo 

' '■ with ferrous sdi},. but /iV.-.sf 1ms recently 
hovui tlmt thesi-* statementsaiv iiicurn'ct. He has found 
I’lat tannic acid gives a black preci)Htnie with ferric 
suet,lie Mid aldack pivcipitate or coloration with ferrous 
aivtate. 

^l^>*■l'l)vey. In^lnis also provinl th.at- on adding a solution 
of a ferric salt drop by drop tt> a s>)lution of tannic acid 
only a^dark t'olon^ioii (and no jimipilate) is obtained, 
rhi* inm taiAmfe Iveing nuidily soluble in an exct‘ss of 
tannic iv id. Si%ce gallic acid behaves in the same way, a 
dark coloration with ferric >nlts is ineonclusive. 

A'ee s has thendoii* devised the tbllowing two new re¬ 
agents, which lie Las found to Ik* liotli ch.'vra'.’tmslic and 
very sei'sitive: 

yA'V/'w//. fil^solution of ^ giius. of ferge 
sulplnatt' per jitjv; ^.’^solution of JS gnus, of ci^-stalliiio 
sodium •carlxinnte litre; f^) acetje acid fsp. gr. 1.04), 
containing 5 ^rms. of sudiiim tartrate per litiv. ^ 

The tannin solution is diluted to sncli an extent tliat 011 

/',•/. 'sUilniiir .nid Ni'umami. • 'f. f. 18. 

• .V Hul, (%m , J'jo2. \Ii. 7^v 
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ailduiR tlie fonic piiljiliatc Miliition diijo liy tlpo)) il atill 
remains slii'litly fruiis|>aient wlieii tl.n' iim.\iviiiiii niloiir 
inis )»vn n’aohffl. Afmiil lo r.c.'or, siieli s suliifion ann 
treated ivilli the ii-ou suliilioii (l). which is added dmp ly 
limp imlil the culmir ceases to Is’iamie darker. 'I'lie same 
iiuinlier of dro|is of solntioii (: i am then .added, and t« ice 
that iinantify of soliilion (yj. When tiie Iii{nid is sliakeii 
and allowed to stand a hlark precipitate 'is nlitaineil in the 
case of itaiiiiic acid, whilst jrallic pcid yields no such 
precipitate. 

The reaction is cajailile of detectiii); wool |X'r iviit. of 
tannic acid. 

ViVies’,. IliKifiiii II. (11 a solution of lo pirins. of ferric 
siiljihate + 15 prill-, of Nsliiim acidate + i.J' niaiis. ot 
sodium taitnite per litre; (J) a solution of i.Cj prni- 
of pdathi in ijf c.c. of hot wntep.iiiad" np lo a litre with 
placial acetic acidtsp. pr. 1 0(14). 

Ten c.c. of the tannin solution are treated with solution 
(1). added drop hy ilro]) iinlil the colour ceases to darken, 
and then with the same ijnantity of solution fj). Alter 
la-ing shaken .and lelt for some time a llocciileiit hloe- 
lilaek piecipitate indicates t.aniiic acifl. 

A’eoi,-'- <hiiliilin,i ItKiilimi,' line dmp of the ferric 
sulphate solntion (20 grins. ]ier litrelis lulded to 10 c.c. 
of the tannin .solution, dilntial us ns|inmi in the test with 
Iteagent I. A pennancnt dark coloration it olitained with 
tiiimic acid, whilst gallic achl gives a hlack coloration, 
immediately changuig to yellow. • 

If ferric acetate he used instead of ferric shlphate the 
dark culoration is permanent with gallicracid as well as 
with taiiiiic acid. 

/I’lor/ioiit for tannic acid consists of 
adding one drop of a solution of tauiiia to a vert dilate 
solntion ot iodine., 'The liipiid becomes colourless,nnd on 
now adding a drop of a diln*<t solutjon of ainmenia a 
blood-wd eolonr is produced. 

Jtvusk ha's pointed out that the reaction is also gi.-en hi 
g.allir.aciil, and is thei'eren' inconclusive. 
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/Vin'vi/i I's « Itriiijriil. —It has recontly been 
foiuiil hy .)^ilflirll and Jhjiiioi lli tliSl on adding hydropen 
,|ii'ru\ide to ^ suliithti euntainiep tuiiidii and ferroq^ 
Mdiihate, I here is'llh iiiimediate black’|nvci|)itale. the 
tannin heinp iiivci|iilnted ijiiantitatively, nr nearly so. as 
a hnsic tannate : wheivas pallie acid treated in the stnie 
wav yields a dark-hrown Milulion, hut nidy a slinlit traci> 
of .my insoluhleS[‘oni]ioaiid. Tlie ]»vi‘i]iilules tiehhnl "n 
ipidtion fijini to lo y ^.5 |»'r cent of lerric oxide, and thus 
afill^<^inla1ell in eonii»i^itioii to one of lliufs's basic 
t.annates (|i. ycj). • • 

We alteni|iled to lai'e a <|iianlitnlite tnetlicHl of si’|ui- 
I’idinp tannin on llii' ix-.aetioii. hot xveiv iinaole to obtain 
concoixlatit ivsidls 



I'lI.M'rHK III. 

N VII i;i tH |\Ks 

’ ‘'MI N‘ 11 (III. rm ’ni'i" -ijli-i.Hi' I • I ml‘I'm« 

'.hi tii<i .<i' Ivou tiimintch ... .iv 

h!iii null liiiii.itt' -ii Hull I'.i'.ii '.ill' 

JUothoclH of (‘^tmintiiig tannntch I’i.mim' m. iIi.«1 
l.l< IV* >11 ' h I'l .ll'iuii.ll) lih’llxiil I'llI* 'lil|<ll.lli 

■h'll'uil I l.••|III|•i !•> ,l•ll<»l' ll|1|i|.tl>' m-(ii*||A'1 k 

ll|■‘<l'■Hl 'llli ll< >1 ' 1 •! .1,11 • ti M !■ >••! 

Coiistitutiou of Ink-forming Siibstnnees. Tin' }i!' 0 |ii )ty 
l»y jiiillir {iihI iJiniM’ uinK ol* Itirmiiij; lilm* cnni- 
|iounil'< uiili li'rriL' s'lli" Ini'. 1 j\ ' i" 

tht* pii'H>nc'i' of iVi't* plM'imlniil ])\ilri>\v) L'uuips. U> vnIiii ii 
i*) hN'i iliii* lilt'unnl(iyon'< I'olcrniJons cihiaiurj uitlt 
of llu* {iVollMlN* mM'Ii***. 

Tims u’liou a c'oioratiiin (ihtainoil wilii (iti ii* rlilurii]*' 
tin- a fu‘i* livili'.iv\I jrniuji may In* inlVritil, an.I 

•III I'll'SlI, 

lor iij'^faiKv. a n loraliou i*- hy I'luiml, 
•*aliVyii(*nciil. l—iilpliotiif arul Ac : n/'•'/•/ c*oloratit>ii 
l)\ ^altoiaiiiiii aoi(!. aoitlt ]uini>al'.!oL^ar)nitiii.. niiil 
many ^l«Tivaliv't’^ of iJimiie atnl: c«'lonr In imuiy 

tamim". a-MMilotin. ami ]jai,i-*t’iilotln: a or ../»»/>./,. 
i-iii/if colour liy phlornl/nj, tmtsiu. Ac.; mIiIIsI no njora- 
tiou is (ilituiiicd with picric a(‘ul. iluiilnj-liuinKjiiiiinuc, 
acetyli*allic aciil. Ac. ^ 

uKocamo to the conclimion llnit the intcii.'4l\ ««f 
the ^rolonr stwii in ivlaiion to tin* iin|^iN‘r (if frci** li\- 
ditivyl giynip*-. the snli'taiicp'- piviii;r * V'f 
coniaininjt only one f*.‘e Iiytlnixyl, \vhii^t deep l/luMi I. 
coloruti()ns \Yi‘i'e prodiict'd hy componiidK * containing' 
Vverul free^iivilr<‘':yl •'roup^. Tims, j)lienyl-Mili»li|inic 

.!"/» hum Phiii'ii l!7ltilO.]i4 
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MI 

noid. (.',,11. , ^ivcs a \iolelVoli)iir, ffliiU gnllii' 

ni’i'l. < ( OOfi, ^ives II Mm'-WacI: njhuir. 

S-iiiji •. work was in a dhfdinii ^|iy 

inv«*sti|:at»‘il thi* nOatifni lii*l\\<*(*n tin* 
of ccrlain tH'^inifdsfsinlfs jiniUlu'li' tindurial 
[ir<i]i‘rlit‘.s IIi» lifliml |]ial |ilit'nfi]nii1 mlourin^ matins 
rumlnni' wilh monlaiits wlini lliry {mi'N *s Ijivn liy- 
i /{groups in tiln* nrilio pusitidn. 

In a rMniiiAinicaimn, AW/od-r/rilie 

immu* tif ‘‘tindoi»ini j'rmip*’ lolhat wliidi 

'•nal»li*' ilyr*inll«* |o roiiibim* with oxiili* ni'inluiils. 

Tin fiirtluM' (|Nt>s|t(m of ilio f'>riimiioii of pin'inaiimi 
•'iiiK***’ if.mt'ible* liliros was ihomiiglily stiiUnnl l»y 
^ anti yn»,/nniii.' 

In tinl 1' (idiTinliii* wliellnn' any pliniol coinpnnml 
jiMiii* an inlni'^e c'oloratit'ii with Inm shIi.s wa.s siiitsiMi' 
S»' nik.tJno limit'a sciiosnf irsis in whii'lioat'll ^u‘’dniict‘ 
wti' dissoKod Jii water (with a hill''alooliol if riijuirod). 
mmI then tivatod wiili tli>‘ s:ime jmiportiun of a solution of 
^ rii> 1'^ sniphuto. 

riio Ihpiids wotv atlowvd to run down wliito |)a|M>i‘ 
'.u'tfhoil at an ani'h'of 45 . mi as to ftiriu siriposto 
■> inm. in breadth as in their *’ Stripe test** (p. i^i). which 
WHO then allowed to dry. 

Ill fht^ case of plieiioi. re.Miichi. li}di\Hpiiiione, phloro- 
/liiriiiol, orcin, tna|f<‘f)lL'al]ic acid, triniethyl'pu'o^^allo]. 
uid soihe othei*compound':, nothing' but a faint \ellow 
daiii due to inm ^^xitle was ohtained. 

On tile other hand, <lark violet oolorulioiiK of varx'inj? 
htensity w’ere jipven hyjfallic and tnnnic acids.]>yrog*jIlol- 
’arlsi.\ylic acid, mcth\l and ethyl esters of pallic acid, 
K>ta'>iiim pyrogallol>.siilp!i<9n:itc*and hanpntovNlln. 

Froni,thest‘ and >^nilnr e^xperinieiits Sflthd/nf and Xa>r 
establi>^)e<] tne^act that in order to yield lulouiM 
ortniii^ in pemian* nl^ink on pajier. tjie eonipunlid niii.st 
•ontain thive#hydiv\y] gTOiips iu juxtaposition. For 
* //»•!' 1 / // ■<V'v. 1 SS 7 \\. 11411 

t .'W. lei»l-llMle 

^ //'«* [1. If). 
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on ^ ' 

instance. In(lini|uimtfie C, IIi' Joes not jielil an iiili. 

ilH ■ 

ivliiNt Iiii niiitiivjlin ninl jriillie m-iil'. eacli gl'wliich ('un 
tains three ailiaceiit li,\ divwN. 


i.lbnlli 

r.i: 

i.ll.i'li' 

II i III' 'At !• 



nil (|. 
nil ,:t 
nllir 
(oiiil 


..to 


]M*riiiaiu‘ni I'uluralioiis 

Tlir culoiir |inKliuvd 1»\ tlic otlu*r n' 

rc*M>laiit to 1li»‘ftPtioiMif wati'P iiiid iii iiio caM*" 


psierR of ^llic arid and ha-nintoNylin) inon* riM^tant tiiaii 
llieonliiian inks uf and tnnnir aruK. 

/iijlut'tiii iij Liuhi thill .\n\ —Oil PNjHMiijj stains j'lNiMi 

liytlip iliflemil t*oni])iiumls|lia1 fonmd inks for m\ wri*ks 
to tlie ;u:tion of a <‘uriviit of air and ]>ri^lit siiidif>lil. tiir 
following ivsidls \\i*vr olisrmil; 

('iiiniilililif lilt til If >!. -(’oloiirsof |>aroxy]K*iiy.oicacid ami 
oi'llnK'aplio\)li( acid. 

Villnii’is/i 'ii’tii. —l*\Toj;al]ol-siilplioiiicacid,tribroin]i\K'- 
gidlol, di'hroni-^allir and. and tannic acid. 

Ao/ ///♦//.—Monoliroin-^allir.acid, jiyro}!allul-cai'l)o.\\lii' 
acid, and ^ndlir acid. 

Ao7. Iniii'tf. —Pyi'oi'allol. 

fli'inn\/i, or IHith/fl'hid |*\ rocalr^'liin, protocatrclmic 
acid, nirllt) I niid ethyl pstn’s of ^mlhc afid( undMinma- 
lo.\yliii. , 

J'rom tlirsr result^ it n])|iears1liattlipinksof tannic and 


^mliic ai’ids art* nul the nmsi jaMiiiamnt} )>nt are far 
ceedt'd in this n*spect hy lof^wood (Ineniatoxyliii ) and other 

.Tlie beha^ionr of taiinii' acidjnk I'lmiai’kak^e, for it 
was the faintest of the colorations ii/ds poup; wheveas 
if the acfcejited foripuin, in which flien'W live hydroxyl 
jjroigjs, of which three at least are ,a(5*‘K^*id ^see j). 67}, 1«* 
correct, it should have been one of the darkest. 


T||e st(>*nility of the inks nas foniuUo stand iu jtroiioi 
tion to their <larkne^'> on exposiA'e. 
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Srhfii/flff aiid cousid^r jhjit i*X|)eriint*iits 

sliow coucliisivriy llyit a dplcriiiiimliuii of pidlic or laimic 
»cid ill an ink (tiii jiviyiiiliinl In a Wermaii stalnte. p. 
aillimit wirfciifo ifnlic jiWme of (itlii'n coinjioiiiids of 
till' Mime eliararter, is of no value as a test of tlie jieriga- 
iieiioy of tlial ink. 

It. lias iw-iitlyliirn sl^niii liy imi' of us /»//)• tliat 
tills law of atoiiiii.* {>riiui)iiig. eslulilislied liy .SV/,/,.//„/ and 
Sen mu III), in I, lie case of inni inks also applies to ijjks «in- 
taiiiiiio aniniiiiiiiini vanadate in-|ilan' of iron. 


lli'iX T.IW.MI.s. 

CompoiiBdB of Iron and Tuiinic Acid. Niinioroiis 
nietiillie oonipoiinilaof tannieiieid Iiaie Ix'en iirepared,lint 
I lie inm sails are of pri 11111 rv iiiiportauee in tlie iiianiifaetinv 
of ink. .\lllion<;li nickel, ouIkiIi anil inaii^'anese aiv so 
closely allied to iron, it is I'eiiiai'kalile tImt none of tliem 
fonns ail “ ink " with tniinie aind. 

On addiii)' a lerroiis salt to tannic acid no coloration is 
lit liitt pissliiced, tl'oiip:li under the inlliience of the atnio- 
spheric OMjreii the liipiid speedily liccoiiies violet. Ilien 
darkens into an ink. and eventually dejiosits a tiolcl-lilack 
roinjiunnd ('o/i' hijiii). On the other hand, when a ferric 
salt inaddml to a sulntiou of taniiie or ftallicacid reduction 
takes place, amrfeiTons iron can be detected in llii" Iniiiid 

Evi(ienc0,oti aif Intormodiato Blue Iron Oxide.— 
Ill ric/dis concluded that in these eliaiijjes a new acid of blue 
colour was pnidlicisl. bat llunmi-il t showed that the 
evidence pointed to the presence of compoiindsof tannic 
or ^>allie acid with an intermediate bine (i.\ide of iron. 

Tims, on nii.xing fcrroiiii andsferric sul|)linte, and ininie- 
diateU Jilacing the mixture in bulphiirit acid to eliuiinnte 
water, Sdeep blue Vassis^ibtaiiied, An evanescnit bifte 
snlpliato is aAo jwoduted by evajiorating a solution of the 
two sulphates uearR to dryness, •Similarly by nsing 
crystalline sodium phos]ilinte instead of sulphuric acid 
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a lilac iron plKyplmtc is nlitaiiii’^. iSnn'^inl ms 
iiiialilc tu isolate tliisiliie oxide, but ijnee tliOipurest bine 
(tiliiraiiuus weiij oUaitiiHl with Mi)jiluiric ii«id,gallic acid, 
and s'nlinni jili«sjilinte, wlicii tlic miv!lire oiql.nincil three 
ei|iii\aleutsol' tcnaius sail to tivnr>|iiivaleiitsof ferric salt, 
he iiiUTTed Unit the livpothctical liliic o.\idc had the com- 
|iosiihiii l'e.t)„,or jKcO.jKct),. , 

Tannatoa of Iron.— In siiiilicd 

uatuiv (*(»iii]iO[iiid ri)rnH‘() on lulilii)}; siil|i)mte 
to a Milulion of taimiii. Tin* procijiilaU*. when uaslil*J 
ainl dried al. iJO (*.. \ii‘hli‘d ij.o |«‘r cent of frjric 
(^4 )«*i* Jil'inm), 

I pivparcd a smes <»f hwiliiMe (*otn]iiHimls of 
*>oiur of tliiTf* Is ivasoii lo doiihl ilic individuality. 

{. (In leaving' a soliiiion I'ontainin^ il]KirlM!)' tannin 
'iiid one jK'irt of./' //‘I'/N snlplnite e.\|K»siil lo ilie air H-r a 
inontit. a pivcipitate nitli ^40 per cent, of fcnic oxide 
was olitained. Tlii,'^ i^ ajipan'ntly llie ^nlistama* f{»riii«'d 
nlien ink drief. on papei* (//'/><’'o/'/ and Mihhill. mhn). 

2 . l-'ioin a solution coiit.iiniii^Mhree jinils of tannin to 
one part of ferric acetate a pivc.pitate )ieldinj? Ai.15 pei 
ceiil of ferric oxide \sas (dnained. 

On diluting the dark hiiie suintion a r(*^inon^ piv 
cipihile with 13 yj ^kt cent, of fenio o.vide nx^nlltsl. 

4. Tannin solution added dhip hy ilmp to ferric arelah* 
Mihition gavea pri*ciintate\ieldiiig 50 ja'i^eent. of feme 
oxide. 

5. (hi adding ferric aeetati* 'olntion fcr) a tannin si^lution 
the ])recipitate yieldetl 25 |K'r CL-iit. of iniii*o\ftIe. 

S’/iijf* |aiinted out that the wrie> of sjtfis descrila‘d hy 
iniglil- la* grouped into two H rie.^ viz.. tlio>e in 
which the hydrogen in a iiiolecnie of arid might lie n- 
ganled as lieing ivplaci*il liy the niunovalent grijup- [I’l't 11, 
and thooc in wliici^SiAend hiolefiules oftlieacid gtulnally 
replaced the livdi-oxvl givnip^ in jj^ric hydimide-- 

IVjOI!;,, 

* • 
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AV/i/^eonriders^ doubtful whetlior somu of /(V/Wci/V. 
gelatiiifUH depuStbi were individual componuds, j>ut at tlio 
bami’ time [(liuts out that the iig^enient between the 


* Si'll niMMi lorinulti «>ii |i. 89. Mi(Cifi''*ti'(l tiv SHiill. w hU^ (HimviKmiU 
iH'ttiT#ith till*amuiinyit'iniiijimuilln W'ltNri/i. timl 

Ih'pimih, 



IXKS AXI) TIIKtJi ilAXrrA(.Ti;i}K‘ 

tlii'oivlinil valiri's anil llii- iv-siilla achiallf obtaiinil i« 
iviimi-kalili'. ,* 

• Vnilt' 'tilths lliab Ilf lrn^ |i]t'|nivil i^i iron (annaff 
niii'i'liiij'of l,‘.S ■'nil', nf iron In Hto srins. of tannin, 
lint aiii'^ no ilrlnila of llio aniilyais. 

Sriihfiii'i anil .\'ii,iiiiiiii\ and ^hliliill ami 
i'.\|KTinn-iits on tlii' t'oni|K)silinii,of tlm s|Hintanpoim (Ip- 
|Ki'it from a Miliition of ft'mins anlplialt' ami lannif aficl 
..IV ilvaji'iHeil at iniijtth U'knv. 

y/ma’ — yyairo t liaa na'i'iilly (li'scrilieil a l«i<ic iron 
tannati'! coiibihl iu); of a iii'ovioii'-It nnkumi n fi'i rio tannal o 
m comliination ivitli fenic liyilriA'ido. 

'I'hii was )nvparoil liy troaliiio a tannin '•olntion with 
suilimn uarlinnato .‘.olntion, ami mliliiio forrin Kiilpliato 
viiutiou to tliosolnblpsialiunitannati* fonro'il. • Tliooxaess 
of iron con'll bo ivniovcil I y tmaliiift tbo bnaic tannato 
with nominl aci-lk acid. Icavinf; the insohiblc ferric 
lannnte. 

This, when di-ii-d at lo.i to IM ('., contained 15 u per 
.’enl. of iron, ns aoniust 140 per cent, nspiircd by a 
lanuate of ihe forinida— 

((,,I|JI.) IV 

Takiii},'into comsideration the fonuntion of oilier Isisic 
•alK Hum Mibsoipiently came to Ihe conclnsion that, it 
mist be regimli'd a< tannin in which the liydro;.vn of the 
■arboxyl group was ivplaceil by the nionovalent group 
I•'e0':, tbiis— 

< i,IUi.,fi<n i',|l|.o.,l.. » 11,0. ^ 

Similar black Inisic salts, conlniiiing two, three, four, or 
ive atoms of iron in Ihe niolivnle. wen' preiinivd. but 
Then more iron was introdneed the colour beomic' 
irownish-black. 

These salts may be regnrdi-di either m coni|Kninds of 
he normal lannafk f('|,li.O,,jl’e. with ferric liyclnicide. or 
,s’compounds in which the grofip renlaoesliyilro- 
;eii, bothiiu tlie carboxyl gronpauti inTtlio'liydro.xyl of 
be ferric hydroxide,V.r/.— ‘ 

|f,,ll;(l.,lF. 3 Fi 4 (i|I), - (r„il,lti(|.V«|, ‘ sHJl. 
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\Vi‘ "ivt* ifie auipiint (rf iiiiii in lia^ic. salts (Iriial 
at iw) ('..#« that ,tlii'v may l)a inuf'' ivaiUly comiianal 
^'ilh tlif cnmiviimls uts nuA tifliin* earlier in'^ 

ve'tij'atiirs , 

I'nf'tl" T'hllt ill'l of //'/»Sa 
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Simvlln* riHiipOMtion of tlioi^e IkhV wills varies with 
ilit* ('•meeiitriitioii of the iron suliition iimh] for the pi'e- 
ei|)it.*itiun, jvnuls out that they may alw) he re£;anle(l 
:is meivlv iiiiNtuii*s of the normal tniuute with h*rric 
hyilro\iilc. 

Iv’iiw has hnsed a method of detennininii; tannin upon 
iM pr(‘eipltati<m as the taimate (/vV/e////'mj. 

/I'OH T^hiioiff' ittruftifiifi'il lof /VjH/oA.— 

•••oi'ih and Mih'hfl* investigat(*dthemdureof thetauimte 
formed on adding hydrogen peroxide to a Kilutiou con* 
tainiug tannin tnd ferrous sulphate. Theiv was an im- 
meiliate deu!<e black precipitate, wdiich ra})id1y subsided, 
leaving u (;pl(g]rl^s solution. The ]>ivci]ntates thus 
obtained, when dried at lOO T., were found to contain 
from 21 to 22. 5^1 r cent, of iron, niitl nero inohably iiagic 
I taiiiiates. 

tiallic acid treated in the same manner yielded only a 
very slight deposit, lint tl^ col(|iirof the solution changeel 
to dark^eddish-brown. 

Atteinpts to ha 4 ha (|naititatiye method of determiuiBg 
gallotamiic fcid.on Ibis reaction have so fy proved 
unsnccAsfnl. 
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MlTIKirA CPI l.-l'IMlilV. Tl.WIV 

Tlic nii‘tli<piU of clefcrininiiP” titni^vsapf \(t\ miippci'in^. 
iipiil ath'ip]pls«lia\(‘ liHi'ii iPiiiilc |(p iifilisi' ipKut erf Ihc ivipc- 
tupMs that p.ocpppi’pl likc'lj tcp uPM' aiiylliippi; a|p]ppipipclpi]p;; 
p|Piaiitltalivc- ivMills. Thus ]pivi-i|p||atipp|p «jtli pp-hpliu aipcl 
vitli Pill kiipilsipf ippi'tallic s'ilts>ln\i' l^mp ti’isil. IpmI iIpc 
pi'siilts at iliHsrpMPl (plpssm'i's have Ipi'pmi fipr fpipppi opt- 
oinlaiit. aliivh iiiiisl Iph larpa'lci ;plfiil>iilv,l tcpOiv fpvl thal 
thsre ape niinpmpiis taiiipIip.N aipc^lhat ihoe vap'v hi tlpi-ii 
IpehipviiPiir ivilh ilillvreiit rheiiiical ivap'ipls, 

I'ur raliialiipii tif taniiiii iiial<'i'ials jipr Ii’ipther ipiaipii- 
rac'tiiiv dll'inelhcpilcc chic-lly used aiv L'‘"iiilliiii\ ipii'tln'il 
ahieh is hasiai on tlip' pviliidicpip ipI' |ppi^pc^iiiin ]pi'r' 
iiiaii<;nnati- hr tniiiiins. and l’ii«lii\ nii'lhnd. ahicli 
dopends on the alPMPr)itiuii of 1 hp> taiiniii 1 i\ iiurilii'd liiih' 
]PlP»der. 

lutin' iperinaiiijraiinti' nii'lh«I an ai{np'uns mpIiiIIipu d' 
the luniiin material is livsl titi'ati'd ailh ]ap|assiaipi |ip'i'- 
uiaiifRinate aululiun nith iiidipp caniiiipi' ns indicnlipr to 
olitain a YulnatiiPii of all the irdnciipjt siihdanri'S present 
The tannin is then ]Preeipitated hy npenn.s of pelatiij, anil 
the liltiate again titrated, the dilli'ienee hetween the tiup 
results giving the ainount of tannin in terms of potnasinin 
jpennanganate. The metlnal trill thus give the relutite 
tanning valne of ttroeaniplen ipf the .sanio kind ipf niaterial. 
lint iiuinemiis jireciintions are e.sM'ntial; for the speed of 
titration, strength of the solution, aniAot|ji'r,liu'toi'a, have 
an btliience on the results. This uietliod, which does nut 
eatiniate gallic acid or other coiiiinitludK (other than 
tannin) that give a coloration with iran salts, is an iiii- 
siiitahle one fur the valuation of tannin material for ink 
mBiiiifaetiire, 

Procter's Uethod,—We have found T’l i'iiiWi'k* appa¬ 
ratus fh'ig, 2/) a very simple and sutii^pictory one fur the 
determination of tannin hy ProrhiiK mulhotl. This con¬ 
sists of a cylinder of alponi 500 c,c, capacity, and d rnnnel- 
sliaped tube about ih cm, in length, an(| c.lS cm. in width 
at the bo^om, whilst tbe other end taiiers to a tine tube 


nr ii. I*. 9S. 
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on wHch i» fixed a piece of Ilexible rjbber tubing to fonn 
tlie other linib of the.siplioii, , 

, A small pk'c^ol cotto* wool is pualied Vgbtlv down to^ 
the narrow ejd, anifThe tube then loose'" packed with 



Kia* 27,—'J'nmlilr'h u{)inmtu& Ittr tannin tl^lmuiinilion. 


8 to 10 gnn9|0f jpnriliod bide jiowder, and the opening 
closed with a large piece of cotton wogl. * 

The tannm infusion is ponreil into the cylinder a little 
at a time, so as u> gradually moisten the bide powder. 
After standing for about two hoars the liquid ^ gewtly 
siphoned thhgigh the iuSionibber tube, the first 30 to 
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40 C.C. being rejected. Fifty c.u of the filtratn nre then 
eeaporateft to dryii 'ss on the water-bath, tha dillerenoe 
between the weight of II10 lesUiie and that previooR'y 
obtained tiv c aporating 50 o.e. of hie tannin before the 
nitration giving tlic amount of tannin aksorlied by the 
hide. 

Ti'iiiihlr obtained i\‘snlls by thia nielliod Iiigher than 
those given by the permanganate and ainni gelatin 
nietliorts. , 

The ^method should be employed by the ink niamifae- 
tnrer in coiijiinction with a colorimelrio one. 

Jackson’s Lead Carbonate Itethod.*—This is liased 
ngion determination that a i |iei' cent. iU|neons 

solntiou of gallotannic acid has a spicilic gravity of loo^.S 
at 15.5 C. 

The e.\truct or decoction of the substance is diluted to 
a litre, and its S|)ecilie gravity determined at 15.5 ('. 
(nj., ioot.86l. It is then shaken with diy le.ad carbonate 
at intervals for two to thri'c hours, after which it is lilten-d 
and the s|)eeific gravity of the lillrate delemiined. The 
kss in specido gravity (/.y., 1003.86-1001,52-^.34) 
divided by 3-8 and multiplied by 20 gives tlic jiercentnge 
of tannin absorbed by the lead in this case =12.30 
per cent). 

Jnrham obtained the following results with solutions 
of 5 per cent, strength:— 

' ' r 

MiliiiuMi ; hliniic. 


1000.0K 

iooK.i5 100J.61 

iooct.61 1905.0S 

ioo7.3< looj 15 

iuu6.(y) ^iao2.4K 

' I ^ 

The nitrate from the lead |>rocipitato in tliis method 
forms black ink with iron pslts, and the method is 
nnsoitallie for valuing tannin materials for inl^ manu- 

* .Vfffjf, 1S4,1.1079. 
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factnre nuless used in cenjunctiou ^ith a colorimetric. 
niethoil. 

Buoaa’s Ponio S^jfcato Method.*—.Tliis is bawd'* 
upon till' lori^ation orsodium taniialf mid t'le snbsei|ii('nt 
prrci])itntion of tlie tannic acid as the ciim]iuniui 
CulIjOa (FeOj (riitf /.n/im) by iiii'ans of a solution of 
ferric sulpliate containityr sodinni tartrate to prevent 
spontanruiis fumia’lion of Uc ferric ovide and acetic 
acid to^ diajolve tlie ferric bydro-tide, ivliicli .would 
otherwise ix' precipitated sininltaneoiisly with the tanuie 
acid. * 

The I'eaip'uts reipiired are: (i) a solution of 50 pms. 
of ferric sulphate (or an equivalent quantity of terric 
chloride nr ferric ammonium sul|iliatel oerlitn'; ( 3 J a 
senii-iiorraal solution of crystalline sodium eariioiiate 
(71.3625 ('rius. per litre); and (3) a solution of 5 
I'rniu. of sodium tartrate in a litre of dilute (6 ]ier 
cent.) acetic arid. 

It is esieutial that the feri'ic sulphate be at least 
equivalent to the .sodium carlsinate solution, i.f, when 
to e.o. of each are boiled together and liltered, the tiltrate 
must not pive an alkaline I'eaclion witli methyl oi-anpe. 

I e piviuiriiip it the liquid must not be boileil, or basic iron 
compounds will U' dejsisited. 

A further lest, to be applied to the solutions is that 
on mixiup 50 c*’. of water, 10 c.c. of solution (l) iiiid 
to C.C. of solution (2), and immediately adding 25 c.e. of 
solution |3I, the litji^'d must remain jierfectly clear after 
being boiled fbr five minnte.s. 

The tannin sohtion may be neutral or faintly acid 
or alkaline, but must not contain more than 0.4 per 
cent, of tannic acid. 

In the deteriniiiation 50 c.c. of such a solution are 
shaken with 10 c.c. of solution ( 1 ) and It) c.c. of reiigent 
(1) (an evolution ofvarbon jioxide taking phace), and then. 
imiimlittltlt/ mixed with 25 i'.c. of the sodium tartrate 
solution (3), well sUen, and boiled fo( live minidea. It 
is then liltered, and tlie precipitate washed until the 
washings are freo Irom iron, and tlien dried, ignited, ami 
weighedf 

‘ /fit. timl. (im. 1902, xli. 717. 
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'I 1 io wi‘iglit at tlie rraiilne niillli|ilie>l by the factor 

^ ^^,24 

gim tlic amoinit of tannic odd (niol. n(‘iglit= 3 Jl. 32 ) in 
50 e.c. of tlio tannin solntion. 

(.iailic acid livabal in tlic saniftway g^vi’S a brown colora¬ 
tion, l)at,no |ircoi|)itutc with tbc rengnits, nn<l ])a>-sc9 into 
the iilfratc, ivlicif it might be deteniiined ciilorinic,‘trically. 

Tliia inethcal ha' not proved sptisfactiiry in oiir liands as 
a means of deteriiiiniug the value ol tannin material for 
the mamifaetnre of ink; and althongh closely following 
the din-ctions given, we have been unable to obtain 
concordant results in exiieriments with soln^hjns of pure 
g.allotannic .mid. 

Colorimetric Methods.—It is obvious that the ordinary 
gravimetric methods used by the leadin' nianiifiiclnivr 
tor the vahiation of tannic materials arc not very suitable 
fortlie pniposes of the ink maniifactiinn'«ho wishes to 
take into account all the substances c.a|iable of fiprniing 
coloured compounds with iron sails, and not mi'rely those 
funning insoluble coni|)nunds with gelatin. 

The filtrate from the determination of tannin by 
/'nWer’s method almost invuriidrly gives a diirk colour 
with solutions of ferric salts, and this is inoiv marked in 
the case of samples of old niiiterial in wliich the original 
gallic acid has "iidergune more or less decomposition. 
For instance, we found old English oak-a))ple, galls to 
contain 11 per cent, of tannin by the gelatin a1isur]>tion 
inethml, whereas the filtrate from the 'gelatin comiKmnd 
gave a deep hlue-bl.mk colour with ferric salts, and when 
tutted by our colorimi'tric method was found to contain 
substances etpiivalent in tineforial efiijct to an additional 
18 to 19 percent, of galfotannic acid. 

Hinsdale’s Colorimetric • XeWd.—//iii«Mi’* has 
described a method in which tist rea^renl was prepared 
by dissolving 0.Q4 gnu. of irotassium fi'rrityanide in 
500 CsC. of water and adding r.5 c.Cj 08 ferric chloride 
sulntioivlAmer. I’harm. strenf^h). 

' .lu/fK JuvfH, Vharm,^ 1890, Ixii. 1^9! 
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The Ktandan) tannin sointioii cousijttKl of 0.0+ j'nn. of 
inirc^allotaiivic acidilriod at lOO ('.. 

Ill ilotoraiiiiiig lie ]Jlt)))ortioii of taimjn in, c.'/., oak* 
bark, aS jpTy. of tIiS nainple was (•xliaiis'isi wilJi sno- 
ccssivo (|iiaulitiea of lioilinj; water, ami tie extract uia^e 
u|> to 500 c.c. I'ive (1ro]is of tlis extract were then 
treated with 5 c.o. of tle,ivac[ent, and tie Mune ifiiautity 
addwl to 4, 5, 6, 7, and X drops of the stamlard taimin 
solntioii. Afler one iniiinte 20 c.e. of water were.^added, 
and tie eoliai’s inateled witlin tlri'e minutes. 

Jliimliile asseits that flie nietliod is ajiplieable 'to any 
snbsl,Slice euntainuif; less than 10 jier cent, of tannin. In 
the case of stronjrer solutions an eiinal Toluino td water 
must lie lulled and the results niull,i|ilied by 2. 

We lafe*uiade a iinnila'r of deknninations liy tlis 
inetlusl, but in our opinion it las tie dranliaeks of 
ivijiiiriiif; tie tannin solution to lie sotery dilute, whilst 
tie reagent, in mldition to being unstable and jiossesang 
t(si dark a coliiir, gives somewhat indecisive coln-atious 
with tannin, which are not easy to match. 

We theivfori' discarded it in favour of tlio following 
colorimetric jirocess. 

Kitchen’s Colorimetric Method.*—'Hie reagent, 
consists of a suintion of O.I grin, of ferrons sul¬ 
phate and 0.5 grin, of sodium tartrate in 250 e.o. of 
water. On adding this to a dilute solution of g^lotanuic 
acid nr gallic acid a violet coloration is produced, the 
intensity of which juoiioi'tional to the iinionnt of these 
acids iireseiitJ * 

The standard selntion for ecdorimetrio OTinparison con- 
sists of O.I grin, of dried gallotauuic acid in 500 C.c.^of 
water, aiul the whole of thoisubstances giving a coloration 
with the reagent are expi'esseil in terms of gallotannio 
acid. , 

(lailioacid may a^so be ysed for the standard soliitioii, 
and the resnity eigiressird in terms of that acid. 

The coiorimelrical comparison mayjie snitahlj'niade in 
the tubes tiratslesigiied by llfhner for Nesslerising water. 
These are placed on a white tile, and the colour of the 


tju])uhlislltid. 
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iijnid ill ench inatcIH. The ailioniit,«f gallotannio acid 
n till- tuhu contaiui’ig the atandard ^liitinii lieing kaovni, 
ho ei|iiiraleni, amoiiot is thc'other tube cas then ho 
vadily ralouhted. ' ’ 



Fifr. 38.—Ilt'liiicr’ii Ni" 4 <ili>riN]ii|' (uIhi>. 

In this way the following leaults wen- olbtaiiiell : 

Nnt galla, i!4 per cent.; oah apiilo^'nlls, 30.; laT cent.; 
divl-divi, 34 jier cent; valonia, 57.5 mid Ijy iier cent; 
inymhalans,39 percent; Japanese galls, 5(1 per cent.; 
and Chinese galls, 61 jior cent 






CIIAI’TKI! n’. 

MAXri'ACn l!K (IF IliON (iAl.l, INK. 

(ViNTHMS —Till- n-liili\i- iiroiHirtiiiii iil f-alU iiliil ti-rnni' ^lll- 
plmti- |ll■l)llltloll^ li-iiiii llll•(■lllll|HMllll11 III ink tli-iiiiMl» Old 
type of iron Kail ink -olii Innniil-i- nf inm mill inka— 
Unoxidised iron gall Inka-Ghillie aeid inke—Japan 
inka. 

Tiili pitxiesa of ])re|)arin{' ink frum OliiiK'Ke or Aleppo 
galls is a wry aimjile one. TJio galls are ernslK.sl, nii.'ced 
witli strair, anil treahsl nitli liot (nut boilingj water in a 
high narrow oak vat cuntaining a false laittoni. 'Jlie 
liijiiid |K‘iioolates thruiigh siiiall holes in this, its passage 
being assisted liy the pi'eseiice of thn straw, and is then 
drawn olT Ihruiigh a iwk and puin]ied over the .goods 
again and again until the wliole of the tannin has been 
e.TtTacted. 

The linal extract, which shoald aintain friini 5 to (j per 
cent, of tannin is then mixed with a solnlion con¬ 

taining the necessary anionnt of terrons sulphate. 

Tiik Uklativu I’aoroiiTiox of (Jails axd I-'kukoi’s 
Sl'LlTl.tTE. 

Historloal Opinions.—If we compare the numerous 
formiilai given by diflenmt (Aemists who Lave investi¬ 
gated tbe subject, it will be oliserved Jbat there is fre- 
qnentl/ a great diP’repan^' of opinion. 

One of tbeleauliest qiublished formnlio is that given in 
1660 hfUninqKtriiti* in which 3 jiarts of galls are to be 
used to I part of ferrous sulphate. 

Lneii,^ who made experiments with varying^quantities 

t (w. rif. p. 377. 
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in 1748. found that t-qnal jmrts vf galls and ferrous snl- 
phalo yieldi'il a goodi black ink, but ijiat tlie colour faded 
'in a few days to brownish-jellow mn r.xpusiug tlie writing 
to tlio light. r,\o infusion from e parts of galls ini.\ed 
nith I part of ferrous sulphate had nut fiidisl so much 
after two months’ exposure, whilst with a ])roportiutt of 
3 to I the colour was preservnd still better. Hy still 
further inci'easiug the pru|Kirtion of galls to ti; 1. the 
writing,was paler but more duralile. The prcqtortion of 
water was foinid to admit of iiineh greater rariat ton, but 
40 to 58 ])arts yielded an ink of snltieient blackness and 
])ernianeney. 

Jtdicinimiirl* coulirined Liih\ statement its to the 
inllnence of lui excess of iron upon the writiii^, and also 
showed that when the gidls weiv in e.\e>'ss the characlers 
soon clianged to brownish-yellow on ex|>osniv. 

from his experiments he coneliuled that a pro|X)rtiun ef 
2 of galls to I of ferrous sulph.ate was suflieii'iit to make 
a good ink, and that Uirl\\ pnii>ortiun of 3 to i was too 
great. 

Other pro|)ortions recommended aro 4 : 1 (Jiidir.f 
' 77 °)i 5 : • (/'■'«/+)! ' i '■ I (A‘inioh' 5 ): j.4:1 (fVc ); 
Ac. Ac. 

All these ]iro])ortions were obtained, empirically, with 
galls which proluibly niiitained very variable proportions 
of gallotaiinic acid, and by uietluKls in«w'liirh iliflerent 
amounts of that snbstanee wen' brought into solution. Jtnt 
making allonauce for this, the balnne<^ of opiiiioi\, which 
is also siipiKirted by numerous anthorifles'not quoted 
above f/Asg/;, A'w/'u/n/'.Wi, l/urliliniihr, Jhc,J. is in favour 
of a proportion of 3 jnirts or themaboiits of galls to i part 
of ferrous sulphah*. 

'Phis conclusion is supiiorted by tlie cxjierinienls of 
Mlntliij and Sn'jHiniii oit the" composftion of the insol- 
nbleiron co'u|iuund that forms pii exposing tlie sulntion of 
gnllotannic acid and ferrous sulph.ate to^thqiaction of the 
air, and b]r our own yxiieriments on similar lines. ' 

* Autt.dp fhm^ 1792. XV 113. 
t A;'. rU. } nil. 1S27. it. I14. 

t /n’rt. (./ Sritiirf. mi. Ink. ' || /art.«/ / Ai'w. 
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Deductions frqpi th» Compositjpn of Ink Deposits, 
—Of the nBnieroiis/*oni{X)nn(ls of tviniii and iron, which 
have alivudy Is-en i-sfriM ([i. 7«),that fonneil diiriiij^ 
the spoiitaiiepiis oxid&tion of (he ink is the only one that 
need Iw considered liere, fur the insoluble taunate ityo- 
iliiced by oxidation wiili hydrogen jieroxide has a eom- 
pleti'ly diilerent cu)ni|sisitiun (hic. eU., m'lim). 

II illtti’ui ex]>osed a solution of taunin and ferrous 
sulphate iiijlie jmiiiortion of 3 : i to the atinos^||iero for 
a inunth and 11 half, and thus obtained an insoluble 
precipitate whioh, when’dried at 100 yielded^.40 per 
fem,. of feme oxide ( = 5..S8 per cent, of iron), lie 
jiroved that frallic acid was not fornusl in the oxidation, 
since thejiynid. after repealed tieatineiit with ({elatiu to 
nniiove tannic acid, \ ielded a filtrate which did not darken 
on tho addition of ferric a.slla. The precipitate contained 
iV of its iron in the ferrous state. 

The formula which liest corres]iouds with this proportion 
of iron is that Mijtjrested by Sr/iijl',1 which mpiiros S.5 jier 
c>.‘ut. of iron; 

K,, C'alU'V. 

iVr/d!'//(;/ and Xiimiiiiii.l on repealing Will 4 ein» 
e.vperiineuts, ottainisl a series of five spontaneous pre- 
cijiitah's which they removed from the ink from time to 
time, ^le final uiiy la-iiig collected after an exjiosnre of 
five weeks. *TITese five iin-cipilates, dried at too 0 ., were 
found to contabsfrom O.27I0 l>.6i per cent of iron, the 
average in the five being 6 35 ]aT cent 

Precipitates obtained in the same inauner and allowed to 
dry S|Hintaueons 1 y in the air contained on tho average 
4.8 [lerwent of iron. A fom|jlete analjsis of one of these 
nir-drisd deposits gave |he following results: Carlxjn, 

.15-;;; hydrigeij, 5-«Ji iron.. »“'i “.Vgf'h 54-24 
per cent When thesi- precipitates ijere dried &t too' C., 
the dark vioWt colour changisl to black, and they were 

*Jnhmlfr. rfrr (%m. {von Itt-na-lliis). 1848. xxviijyjzai. 
j I’Htirm,, lj875s pWxv. 1761 
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Gipn found fo coi^nin 6.^4 P®^' ®****t* oI Iron, or tLr saiue 
pruixution as tliu di^xmts drittd dirastly at (Iiat toniiKTa^ 

Tli« ratio pt iron To tannin was tiina IU0I : 14.27 (or 1 
part of ferrous sulphate to 2.88 parts of tannin}—a rejiilt 
wliicli agreed fairly well with l>iihneh\ empirical proiior- 
tioii of i ]>art of mon to.15 parts of tannin. 

As there was considernlile discrepancy hetween the 
coin|Kisilio# of the dejiosits obtained liy H'il/x/iyi and by 
aliliilliii and AV«i/w«« we thought it advisable to once 
more re])eat the work.*using not- only tannin, Tint also 
exlivoets of dilleiviit kinds of galls. 

Our results, which, a.s will he seen, were ohlaiiied under 
very varviuir eoudilions, are summarised iu the jirecediug 
table. 

Our results with pure gtdlotamiic acid are thus more 
in agreement with those ol'Willsh'iu than with those of 
Sililulliij and Si'Hiiihiiii. 

it Wits hanlly to he I'vpeeled that galls shoidd not 
eontaiii other suhstanees liesiiles galintannie acid forming 
insoluhle (Muipounds with iron, and this jirnhably accounts 
for the higher is'iwulage of iron found iu the dejiosits 
f"om Hughsh oak-n))))lc gall ink, Ac, 

We found that the jirecipitiiles attacked the paper if 
dried on the filter at 100 t'., and we therefore in most 
of our experintents unshed the deimsits into a ]il,alimim 
iKssiiigin which they were suhswjuently dried and ignited. 

Tliij ratio betw^m the iron and gallotannie acid in our 
dried de|)0?ita*was us 1:16, which corres|iouds with a 
ratio of I : 3 . 2 t hetween the ferrous sulphate and gallo- 
tannic acid. 

Hence each jiart of ferrous sulphate rec|mres 3 parts 
of ])nre gallotannie aeid. Since, however, the preiioition 
of tannic acid varies in each *kind of Tnnterial employed, 
the popoiiion of tannip material must natundly vary 
correspondiiglyj 

Tlie following table, giving the approximate froi»rtions 
of ditferent tnaterials, is based upon the average amonnt 
of tannin they c&tain, and on the results of the preceding 
expiimenta. It pi assijnied that practically tue whole of 
the tanniifi|extracted in each case. 
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Di.i) Tvpn UK lii(i\ Ink. 

When solntionN of jtallotaimic acid and ferrous siilpliate 
aiv iiii,Ned the liquid at first remains colourless, and it. is 
onlyNrhen oxidation lakes place that a violet-black solution 
ami eventually a violet-black de)»isit is fonm-d. 

Ill the ohler tyiie of iniii grdl inks it’wiis therefore 
necessary to e.\p<ise tie li(|uid to the air for npiuc time to 
obtain an ink which would give writing o^ sidlicient ini- 
niediato blackness, although even the uriting with thi' 
colourless solution of gallutaimic add iuid femms sulphate 
gradually becomes black when dried. Jii other words, a 
“ provisional colour'' was formed by partial oxidation of 
the ink, and the insoluble (V-imsit was kept in suspension 
by the addition of a auflident (juantify of gum amuic. 

Ink thus oxidised yielded an fimnedillto black writing, 
but had the drawback that that ]»rtibn of <.he*<nk in which 
the o-xidation was cfiniplete did not penetrate into tho 
fibres of the paper, but was attached to tlie surface by 
nieiins of ^e gum and could be washed oft'. 

* Sfi> »]Mt ruloriiiKHric n'cmiK oti p. w. 
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In a fjcKxf iron ^11 ink of tlie old t]i|in it wtin therefore 
essential U; hare only so much of ^le ink oxidised as fo 
l^re an iniin^htte bkck colour,Jeavin^ the remaindi* 
in an iinoxiilised SAte to ja-netrate inti^ the iwjier, and 
fonii the Click insoluble oxidised tnnuate within the 
fibres. 

On iKiiliiif; on iron (,'nll ink the oxidation process is 
aeirlernled, and*there is also some di>coin|)usitiun of the 
tannali', si^ that n complete ink .shonhl not be'laiilcd. 

I'lJuiiriii'i J/ff/lcrs.--The paleness of the 
writing; with iinu\idi»#d ink bos also lieen obtiateil in 
many inks by the addition of loj^wotal extract fp. lOC), or 
niori' recently of varions aniline colours (p. 13), Soch 
coloiirini' matters as I’riissian or Turnbull's blue, nltni- 
inariue.ftr^he various blue conipuiiiids of cop|>er,.ire cjuito 
unsiiitalile for tlii' parposi', since they arc either too insol¬ 
uble or react with the tannin and injnn' the colour of iron 
tannate. The most suitable and most widely employed 
snitslance .is a provisional colour is indiffo, the pn senceof 
which is a characieristic featuiv of the so-called “nlhi- 
I'UK " iitlt {rlth' iit/rii). 

Old PormuliB of Iron Gall Inks.—The earliest method 
of gireparing inm Kail ink that wc have discovered is that 
<if the Klizala'timu domestic ink. the formula of which is 
diown in the frontispiece. 

water (or clai-et wine or red 
vineK.ir), J ([iiart; galls, 5 oz.; ferrous sulphate. 4 oz. j 
gum, 3 oz. AfUjC five da.vs’ soaking, the extract from the 
galls w.ia heated pist to tiio boiling-point with the ferrous 
sulphate (see aim tlie rhyme of <lr Jhuti Ihnuf, p. 12). 

i'liiiiiriviniii* (i()(io).^i.ill 3 .30Z., macerated in 30 oz. 
of white wine for six davs, and the extract nd.\ed with 1 oz. 
of ferrous sulphite 2 oz. of gum arabic, and left for 
four days. 

Ts’d'i'st —*i»Cs, 3 oz.; rasjfed logwood, I }z.; 

water, 2 to.3 parts j gum, varied at disci'etioD, but ulmnt 
1 oz. per pint, 'riie ink to be shaken daily for ten to twelve 
days. 

“ Celehmlfil fUink Dmlen luk" —Galls, 2 IIb. ;• 

ferr^s anlphate, J lb.; gum, 6 oz.; alum, al^pz. ;,verdi- 
^ A- |).Vo. t kv. rit, i*. 377. 
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^riR, I ( 17 ..; and sail, i m .; iu 2 (^naris of yftipgar and 2 
(juartsorriim water. |l)(‘(smted after two days ^nd Bliaken 
, ♦Wly for eiglit days. , 

A’lVei * (I77p';.—(iails, ^ oa.; ferAais Kululiatc, 2 oa. 
gnin, I 07 ..; in a (jiiart of rain water. 

Itiln'iiiiiniiii] (171)2).—Oalln, 2 oz.; ferrons sidphale, 
I 07 ..; ro|)|K.‘r siilpliate, j oz,; giini, 1 oz.; and logwood, 
1 oz.; in 24 oz. of water. ' 

yi’r»(*(lA27).—(lallz (1 lb.)e.\trBcte(ltwi(»‘ with 3 pints 
of boiling w.ater. and the extract {2 (|iiartK) mixed with 
3! 07 . o(*leiTonz sidphate and tlie‘.<anio (|iiantitr of gniu. 


r.\l«l|iIsKI) IllO.V (I.tl.I. I.X'XS. 

The nze of indigo as a means of inipnn ing tile bolour of 
ink was mentioned by A'ldrr in 1770 ((<»'. and was 
nseil in this country by .xV(y./(f/n§ in iSyfi. 

In 1X5C Liniihiifih. of Dresden, pitenteil in Hanover 
an ink (insisting of an extract of 42 parts of .ttejipo 
galls and 3 jxirts of madder in 120 jnirts of water, inived 
with l! )iarts of indigo solution. 3! jiarts of fernnis 
sulphate, and 2 parts of metallic iron, dissolved in crmie 
acetic acid. Snbsri|nenlly the nnidder was oinitbsl ns 
snperllnons, bnt the inks still retained the name of 
•• alizarine " ink, although ipiite free from alizarino. The 
more suitable name of •' imliit ’’ inks n(|ver met with 
popular aceeplanoe. 

in “■ alizarine ” inks the process of oxidation is jire- 
vented as far as ^lossible, thus keeping the'lii|Nid free, to 
a large extent, from insoluble de|iosit, andigiving it mnch 
greater power of p'netrntioii into the |n|s‘r. The pre¬ 
sence of the indigo makes the writing immediately blue, 
and it siibseijiieutly changes to black as the oxidation of 
the iron tiinnate proceeds (rithiif tbo ilbrestof tlie.|Kiper, 
the oxidation pnx&ss being coinpleted ,in eight days at 
the most. 

The addition of indigo also increases the jiermanoncj- of 
the ink, so that the writhig offers mnch miyn resistance 

$ 

* ElallT. |i. 7, t .l/fff. «/f fhw., 1792. \\. 113.* 

* 1827, n. 114 ^ V»rA«»;c»‘4^f<Sf, 1836.XNV.ttsg. 

|j iK5(>, 141. ' 
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to tiir itction ol blpadiing agenlti than ordinary iron gall 
inks. , _ , 

Owing to tUft al)aenci''of gain tIio,iiiks How nioru readily 
Irom the ])eii, and art) lesH lialilo to clo,";; hut, on the 
other hand, the jireeeurc of free iirid in considerahle pni- 
jiortioii causes tlio jK‘n to Ite coriwIeU. 

'J'hns we found that tin ordinary steel pen left in a 
typical coimneroial •‘alisiorine" ink from which air was 
excluded hjd lost 5 per cent, in weight after'six weeks, 
whilst’the ink itself hiul become semi-solid. 

Indigo blue is sninitlu in concentrateil snlpbiitie acid, 
and the solnlion can be diluted to a great extent without 
yielding a deposit 

Vinll^ gives tho following nietiuki of preiuiring “ alisia- 
rine " ink : a 5 to 6 per eioit. solution of aulphindigotic 
acid is treated with snflicient iron to fom the necessary 
ainnnnt of fi-ri'ous sulphate for the tannin present. The 
e.\cess of free acid is tlicn nearly neutralised with chalk 
or marble, lein Ing only a slight amount to retard atmo¬ 
spheric oxidation of the ink. The clear solution is then 
decanted fi'oiu the insoluble calcium sid])liate and mixed 
w ith a 5 to 6 per cent, decoction of galls, yielding a green 
solution thnoigh the lui.xture of the yellow gall extinct 
and bine indigo solntiou. 

Inks containing neutral indigo camiine, i.e., the sodium 
or potassium salt of snijihindigntic acid, yield deposits 
ninch nioiv readily than inks confidiiing freo siilphnric 
acid, though tho la^r also fom sediments in time. 

Indigo cSnntne^is pn'pared by dissolving indigo in 
Bulphnric ucid. widing alkali, aud collecting and washing 
the preeipilate. 

J'liiniiix •• .Uiziinnr." Juk, which was recommended by 
yPi’i/t as superior to any then sold, was prepared from (1) 
lhs.rf)t galls, with siifilcieilt water to yield 5 lbs. of 
decoct jpn; (2) 4 92. of iiijligo powder nii.xed with 11 lbs. 
of fuming sjlphnric acid, aud allowed to stand for 24 
hours j then uiliifcd with 5 Ihs, of water, treated with 8 oz. 
of powdered chalk, and 8 o/» of iron filbgs, filtered and 
addei^to (l). 

jyntgh»r\ 1875. «*\)L 5JJ 

yiirt. 1857, cxlv. 77. 
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With the object of n>ilndtiji the coriwivo Wiou of the 
'Rulphiiric itciil iu tjic ferroue eelphnfc ii|)op eteel jxMie 
,eecyernl inanuroctiirerr have jn'o^Kwd to ifriiitc ferrous 
siilphato until ^ u'hite tam-iler vas Rtt. It is dillicult to 
see what ndvaiita,!>e siioli a process can hn\c.‘ 

Di'ninmii/x iifill id'* and Jhiule'x iw/Mww/rf /«/.+ 
were preiioied in a similar niaiincr. 

, ' (lAl.l.If A('ll) I.NKS. , 

/i'i'/i/,t in the cmirse of his iiu’eslijp)lir>ii on )pdl inks, 
pointed out that after I lii‘ conrersion of fpdiotiinuic acid 
into jpdlic acid more than twice asinucli ink nas pniductsl. 
Thus 448 jrarts of (tails leijuirisl 144 part* of ferisms sul¬ 
phate, hut after the conversion of Ihi' gnllol.ani i( acid into 
({allic acid 336 i)arls of the inm salt weiT necessary to 
obtain an ink of the s,aiue intensity. 

To elfcsjt this conversion iu proctici'.he exposi'd a deioc- 
tiou of I lb. of (.sails to the air for ten days n ith continnal 
daily siiakin(', and then added to each ipinit of the Ihpiid 
3I ])iutK of water, 9 oss. of ferrous sulphate, and 9 us. of 
gum. 

IMnirli 5 has also lecoimnended inks preimreil fiann 
gallic acid sulutioiis obhdued by the avidaliuu of gall 
extracts or tannin stjintiona. 

(hiilM t/iill KxIfiiHs .—200 (uirts of powdered Chinese 
galls aie moistened with water and kept in h warm plaa-f 20 
—23 O.juntibpdio inouldy.tho water being renewed daily, 
so that tlie galls feel moist but not w etb .ytea eight to ten 
days the fenneutation is complete, and Jhe galls are ex¬ 
tracted with snecessive jHirtious of liot water, and filtered 
after the addition of some talc., the total aiuouul of e.xtract 
and washin(p< atnonnting to luoo parts. 

(liiiliaal Tiinuiii ,Si//W/<'»s.-,.|0O (lartspf tannin, too 
(loits of w,ater, and 20 (larfs of hydrochloric acid (sp. gr. 
i! iC( are heaterl for ten hours (iii the water Ixith at 80 — 
90 ('., and then gradually diluted'with'906 jiarl^ of dis¬ 
tilled water. ^ 

• sVff-Afrfdtfjif's hirf. of (hem , tK20^|i. 50;. 
t IWIitl’H Trt'AW 1S52,11.4C0. 

I rK27|{i. iiir 

^ Phom. MttHHitI, ii<97, p 080. 
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For TOtiiiJ inks Dirkfirh fimls ^lat either feiTons or 
ferric salts Cjin be nseil vitli such oxidised solutions, bnt 
for copyinf; inks only forroiis salts an lx; employed (son 
cTiap. sii.V HegiresHiefollowing directiomforpre]»iing 
inks on those lines: 

]. (lidl /«/'.—1000 ]>arb! of the oxidisisl gall decoction 
are mixed with loo of ferric chloride solution containing 
10 i>er cent, of iron, the ink left fur two weeks in closed 
llasks iuid then decanted. ' 

11 . (hiili'il Timuiii llfin Jid.—ioo jarts of faunin, 
too of water. 200 of ferric chloride solution (10 ])ercent. 
of iron), and 10 ]ier cent of crude hydrochloric acid (sp. gr. 
1.16) are mixed and heated for U'u hours at So —50 t'. 
The liijuid is then diluted with 700 imrts of hot water, left 
for an hoift lit the same temperature (with renewal of the 
evat»rated water), eoolcd, kept in a closed flask for two 
weeks, filtered, and diluted to 1000 parts. 

With inks thus pi'e^iared the writing is at first hardly 
|ierce]itihle, so that a provisional colour is necessary, as in 
the case of the following formula': 

Mlnr-lihirl, Jniii Hull liiL —Tliree parts of phetiol blue in 
400 ]>arts of water are mixed with Goo ]>arts of oxidised 
gall ink (I.) and l part of phenol, and left for a week in a 
loosely covered flask, after which tlie clear ink is decanted. 

J'Wrf-Wmf /«/•.—J’repared in the same way, e.xcept 
that 1.5 ])arts oi yhenol blue 3 1 '., and 2.0 parts of Ponceau 
red IMi. are used, instead of the 3 parts of jihenol blue as 
the provisional colour. 

Itid-Uiid ft(/'.»-Hii juirls of Poiieeati red R. used. 

HmnAdurk /»/»—iSi.\ parts of aniline green UBe<l. 

JSarl Ink. —The provisional colour consists of 10.5 parts 
of aniline green 1 ), p juirts of Ponceau red l{, and I part 
of pheunl blue 3 P. 

JIhirliir ’’ hk \—Four partsbf indigotin, and 2.4 parts 
of anilinq green as (olouring matter. * , 

/llite-jine^ piu'ft of phenol blue, and 2.5 parts 

of anilineigreen iJI colouring matter. * 

Pur the fonoula? of gallic acid copying inks on these 
lines see chap. xii. 

MumirlniHellK Uffniil //if-.—Tliis is i/'mijed 
tannic and gallic acnl ink.Tontaining the following con- 
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sdtneiitiDrf gallotiumic acid, '?3.4; frallic acid ciyctals, 
7.7; forrons snlpha'c, 30; gam arabic. 25; dilate Lydro- 
i-bloric acid, 25; and phenol, I, id looo parts of vater. 


When an iron gall ink has been oxidised so ns to hare 
Imine converted for the most part into the insoluble black 
iron tamiate (p. 13), it no longer possesses the jienetrating 
properties of the freshly prejiared ink, and reijnires the 
addition of a oonsidemble amoniit of gnni to keep the in¬ 
soluble jUffdor in snspenriou. 

Such ink gives an immediate black writing, which dries 
on tlie surface of the paiwr with a vamiah-like gloss, whence 
this sort of mk was tenned Ja/Ktii M by Jlimiihmirt. 

fiince the oxidation has taken plaa^ within the ink 
instead of partially within the fibres, as in the old type of 
partially oxidised gall inks, Jujian inks are more easily re¬ 
moved than other gall inks. They have also the drawluick 
of stickiness and of the exeess of gum clogging the pen, 
whilst they also readily yield large detiosits. 

llilimiiiviiii’iiJdjtaii Id- contained the ingredients given 
in the formuhi on p. 94. In Knrlmi’s Knglish patent 
(No. 836; 1865). complete iron gall ink was o-xid^-dby 
being percolated through narrow openings in the bottom of 
avesscl; whilst ('«rffr(Eng.l’at., No. 1987; 1873) obtained 
the same results by subjecting the ink to the action of a 
current of air. 

Both of these iirocesses jrroduce “ia];an'‘ inks of the 
very opposite type to “ alizarine ” inks. 



CHAKrKH V. 

1.t>lJW()0Il, VAXAIUrai and ANILtNE HLAl’K INKS. 

<’<iXTiis.\iK—Logwood L(i«m<kh! <stwl— 

^•l•lnutl»^v^n Hii-intilciii Kfli.iMtiulcin—AiliUtloii of loir* 
MTutMl 111 iTiill inkii—iiikh witlioiil tiumiii—K'broiiH* 
hurwtuHl ink'.- Il,l•tnn^>m^lk’*—I' m* ol li>iiwinHl in latent itiU 
—VonAuum inks- Blaek aniline ixiks. 


LiKiwooD Inks. 

Logwood.— 'riiiH Wfll-kiiDwii (lyeing material consists of 
chips of tile wood of Cuatfifrliinutmi, a large 
tree f^o to 50 feet liigli) lielougiiig to tlio Udwlpiiiiiimc, 
It. forms large woods on the Atlantic sidu of I'entralAinerica, 
in Me.sico, and in the West Indies. 

It was first discovered by the Spaniards in tho Hay of 
Carapeaohy, in Mcrcico.and exirortrf bytliem into Jilnropo. 
When introdncij^ into England in the reign of Qneen 
Elisabetli, it was soon employed to adoltcrate other dyes, 
and its use was prohibited as “ oiloi'ding a false and deceitfnl 
colour” injnrloniSto fhe tjnecn’s subjects, “and discreditablo 
beyond seas to owr merchants and dyers.” 'fhis Act was 
not repealed until 1661. 

The constant hostilities between the Spanish and 
English led to the trco being acclimatised in the West 
indres in 171J, though snbshquefitly a treaty was concluded 
giving the Englisluthe rig^t of cutting dud exporting tlie 
wood from C^peachy, 

The best Indian iogrvood is not^so valuable as the 
Me.vican product, whilst Ifonduras wood is intermediate in 
value. 

In paspating itfo^the market, the wood is firsi^dividsd 
nto logs abhnl 3 feet in length, which ore then cnt into 
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chips by means of 'm revolving dmra provided with steel 
cutting knives. 

Logwood Ertraot.'-l'Vmerlyth^chipsweremoistened 
and e.\pa8ed tO a fermentation procese, but manufacturers 
new endeavour to e.tclude all oxidising influences. 

Three methods are in use in tho preparation of the log¬ 
wood extracliS of commerce.* The flnely divided clii]>s are 
frequently digested with hot water under a pressure of I 
to 2 atmospheres, this process yielding a large etttract, 
which, however, contains a cramiderable pro])ortion of 
resins, fats, and other impurities; (2) the French metliod 
of boiling the chips with water at the ordinary pressure, 
which yields a smaller though purer extract; and (3) a 
difl'usion pincess, in which an apparatus siiqilpr to tliat 
used in the sugar industry is employed. The yield by this 
j)roces.s is smuller than in (1) or (e), but the shades of colour 
are finer. 

If the wood has nut undergone any fermentation, the 
extincts contain chiefly luematoxyliu .and but little luema- 
tein. They are sold either as liquids, with a density of 
about 10 Ik'., or as solid gum-like masses. 

The tinctorial value of an extract is nsnally determined 
by practical dyehig tests, the amount of lolour fixed on 
wool monlanted with (lotassinm bichromate and t.arturic 
acid im treatment with a definite quantity of the dried 
sample, being compared with that given by a sanqde of 
standarri quality. 

Logwood e.xt.ract m.ay be adulteratisl with molasses or 
tannin materials, though according to riV/!r(/iir. ril.) adul¬ 
teration is not so frei|neut now as forme! ly. 

Hmmatoiylin [IVHuDj].—The colouring matter of 
logwood docs not occur reiuiy formed in the cells, but in tho 
form of a compound,/in'//m/fuyh«,whic^ becomes purple 
on oxidation. 

Hiematoxylin was first di800V“red hyl’in-iriil f in 1810, 
and termed limiintin by him, a iiamo suhsorju -iitly changed 
to hrmaliu-i/liii by Hnlmnnu,^ in order to jirevent con¬ 
fusion with the colouring matter of blood. 

' * Rhw, rtrm. rfer nilt¥r. Fitrhliiffi', p. 107. 

t .Iss. rtrw. tIfM . 51.126. 
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It was obSunMiby JSrm’* in tli^torm of colonries^ 
cryatala containing' ^ inoIecnlcB of water [whirb they loet 
lit UO bji exlractlliii with el.Iier containing some' 
water and in^tbe pr^eni-e of alkali biauliibidie, 

I'rujierlii'K —llii’inaloxylin liua a sweet taste and ,ia 
slightly Kolnble in water, but dissolves readily in alruhul 
and ether. Tiie crystals tnrii ml on e.vposnn‘ to the light 
(in tlio abseiici' of air) without changing in eoiupositioii. 

Solutions^)! silver and gold salts are rapidly reijjiced by 
them, ns is also the eas(‘ with h'ehling's solution. Stannous 
chloride gives a rose-coRiiirwl precipitate, feiTous ainino- 
niiini sulphate a slight violet blaek precipitate, anil lead 
acetate a white pivci])itate changing to blue. 

(In dry distilLation Ineinatoxv tin yields pyrogallol and 
resoicinof (or a derivative). 

Frain a consideration of the results obtained on acetyls- 
tioii Iti iiii concluded that luematovyliu had the constltn- 
tiunal formula— 

I 

I 

(',,lly(UI', 

Hffimatoin (C,|,ll,,(l|,).—The eolourmg principle of log¬ 
wood, which is first iorined by the usidatiun of the pre¬ 
existing hiematwxylin. was discovered bv l>. Enhiwiiii {hie. 

It forms yunll nyhydrons yellowish-green crystals with 
a metallic liistTe. These arc only slightly soluhle in 
watiM', alcohol Sr ether, thongh the solution in water 
(o.oO isjr cent, .at 20 (1.) has an iiitense colour. 

It ^s ivadily soluble in alkalies yielding violet or 
])nr|)liah brown eompounds. The aiumonimu compound, 
C,|,1 I,j()|,. 2N1I., is precipitated by mo,st metallic salts. 
Thus it yields if violetiblue precipitate with cop]ter 
sulphate, a liark^viulet with alum, and a black one with 
iron ammonium sulphate, whilst it fednces a solution of 
silver nitrato {lliiaej. * 

^ (“hm. IHiam.. 1859. ri\. 332. 

t tl. <i'*. h. J 29 . 

Itk’. rtf 
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llirmateiii is rcduiod to Iia'iuatoxylii’* by treatment nitb 
snipbnr dioxide or Iiydrogen. ' ' 

Iso-heemstetn.—When lin’inatevt is' treated witb 
concentrated '8iil|ibiiric acid, it dissolvee, formin); a 
brown solution, from which, on standing, a ctystalliuu 

coiii[)Ound, g()^_ [j deijositcd (Ifiimimi ami 

rerliiiX’’ 

If hydrochloric acid Ite heated with huMiatein in a 
sealed tnlx> the colour of the splntion changes to dirty 
yellow, and on evaporating the liquid a crystalline de¬ 
posit of iso-hiematein hydrochloride is left, liy treating 
this with silver hydroxide, and concentrating the solu¬ 
tion in racmi. Im-liii iralfin is left as an amorphous mass 
with a greenish metallic Instie. 

Iso-liaiinalein has the samo eoinposition as haniiatein. 
which it also re.senihle3 in its general n-actions, though 
many of the metallic oomixuinds have a nioro reddish 
shade of purple. 

Addition of Logwood to QaU Inks.—The advantage 
of adding a small (importion of logwood decoction or 
extract to iron gall inks has long lieen known. In lyCj 
/,r,ej«t made a series of experiments to determine 
whether such an addition had any injnrions effect n]X)n 
the stability of the ink, and found that the colour of the ink 
was materially impioved without lessening its jwmianency. 

Ilo reconinicuded an ink consisting of 3 ])artB of 
galls, I of ferrous sulphate, and I, of,logwood in 40 
to 60 imrts of water, with gum arabic in the projiortion 
of! part to 20 of ink. 

AWr/« Lginml doll lid J was prejuired from Ike fol¬ 
lowing ingK'dientsIjogwood, 8 ox.; ferrous sulphate, 
8 oz.; vinegar, | quart; niu water, 1 (|nart; galls, 4 or.; 
gum arahic, 4 or,; alnm, 2 or.; aud indigo, i oz. The 
ink was left for fourteen days in the snh betotn ufing. 

Jlilifiimiirt § in 1792 agreed wifii UfWf statement as 
to the advantage of dogw^ in iron gall ink, and recom- 


* Her, rf. rhm Uet... x\. 2337. 
t hir, rif. p. 377. , 

t IhHtrftnu, liio, 1^.8. 

I Amh. df (Itm,. 113. 
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meniled that its sropoiiion should to half that of the 
galls. 

• These earlieisresults have been ‘‘ally cpufirmed in our. 
time by the {xjierimenta of HlJultiij and Xsiiwaun,* who 
luiiiid that ink prepared from hiematoxylin and iron was 
even more permanent than those jirepared from gallo- 
tannic or gallic acids. 

/(’cW* Ihillir jfriil /M/irml Ink.—lltidk found that 
when gallicaacid was employed in place of galldlannic acid 
logwood might bo added in the imjiortion of ll jiartsto 
1 jiart of the foniicr. * 

He prejiaivd an ink on these lines by ex]X)sing a decoc¬ 
tion of galls (i lb.), to the air fur ten days with occasional 
daily a^Uiun, so as to convert the gallotannio acid into 
gallic acid, and then adding a decoction of logwood (i^ lbs.), 
1>S os. of ferrous sul]ihate, and iS oz. of ginn. 

This ink is decomposed by alkalies and alkali carbon¬ 
ates, the iron beuig precipitated. 

Logwood Inks vrithout Tannin.— Since luomatoxylin, 
the active agent in logwood, conlains three adjacent 
hydroxyl groujis it follows tlie general rnie established by 
H-hUUiii and Nfamion of yielding an ink with iron 
salts. 

The iron logwood inks have a greenish shade, which 
gradually changes to black as the writing dries, .dliim 
logwood inks shave a deep violet-black coionr, and 
chromium logwood inks a violet colour chanpng to 
black. Chromic acid added to logwood gives a deep 
black prediiitafc, whilst potassinm chromate yields a black 
ink, and if addeS in excess a black preeijutate. 

in fact, as i'lVdtj has shown, ptecijiitales are gradually 
formed by oxidation in logwood inks containing alnm or 
iron or copper salts, though more slowly than m iron 
tannin ink. The addition of fogwood in excess does not 
prevent this, but the dejimition is retailed for a long time 
by completelg e^gilnding tlie air. 

Ileiniije's Inn /xefinwi/yii/'.J—Tjjis may betaken as a 
• 

* //((> KnfugrtlhMud )K 3J 
t }%lm. eVrtjTn li) 27 , it. 115. , 

f puigi. JovrH.^ I575.1'cwi. 456. 

/M. i857,<;x]HI. 24^' 
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typical ink o! this class. It is prepcrcd by disaolvind 
2 gnus, of logivood extract, and ,3 grnis; of ferrous 
Sulphate, in lOO c.c. ‘d water, then, addirg 10 grins, of 
ciystalline sodiniu carbonate, and finally,, 2 grins of 
oxalic acid. Aftereonipleteaettleiuenliheinkisdeeaiited 
from the sediment, and a snitable proiiortion of gum 
addeil. 

This ink, gives a good black writmg, but we have found 
that the, characters become soinewhati brown after ^wo or 
thive months. 

The writing gives a red coloration with h\ diwhloric 
and other acids, dne to the logwoml, and a blnish-greeii 
with acidified iwtassium ferrocyanide solution indicating 
the inin. It is gradually bleached by bTOinine,water. 

El ill,' who investigated the character of the inks 
forineil on adding feiTOUs sulphate to logwood, found 
that the greenish-blue coin|)Ound first fomied was 
gi-adnally o.\idised to a bronnish-hlack euin|ioimd. 
Copious dejiosits were given, however, In such logwood 
iron inks, and henci' Jtml concluded that logwood should 
not be employed alone, or should nut exceed a third of the 
amount of the galls in mixed inks. 

JSiiltili‘i'’s Alinii I'liji/H'i' hM/iniitil 7 »/.+ —'Plus is pn- 
[lared by boiluig i part of alum, 2 of copjier suliihate, and 
4 of logwood extract with 48 parts of water, and filtering 
the solution. The filtrate is a red-violet hik, which writes 
pale violet, hut rapidly darkens and soon hecoines jet 
idack. f „ 

On treatment with bromine, water fne writing is 
changisl to ml, and then to faint lii'ownisn yellow. 

'The grear. drawback of the ink is its iustuliility. and 
it must be kept in tightly corked liottles, which sjiould 
contain as little air as jmssyde., Ink j,r(fpared by us and 
kept in 11 corked Ijottle containingair had yielded a dense 
deposit in six weeks, andg.ave oply faint writing. • 

Violil-JIliid Jtniiin Ini, (Hum liKn mi'/asoisetj—This 
consists ol a decuetjon of 75 parts of logwood in fioo 
jiarts of water, to which is added 3! parfs ornlnm. 3 parts 

* Muff,, 1837. ii. 114. 
t IhHulfi'it {Hilift. Jtmritf 1S57. rklhi. 24a , 

J Ihid. 1S59, diii. 77. 
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of gum arable, an41J parts of sugay {anrty. The ink 
nllntred to stand for,twq or tbrre dal’s and tlien strained. 
• Inks containing m 1 y*logwood ai(j aliitii irrile with *. 
reddisli-viuli'k colonr, which gradually chaiges to a dark, 
though not nhsolnlply black, shade. , 

rifiWx Vii/ipn' fM/irml fill;. *■—In Vlnll’t opinion 
copp<‘r sulphate should always Iki used in preference to 
ferrous sulphal e in logwood ink, since it gives a blacker 
writing. • 

lie recommends the following fomiula: —Ijogwood 
e.xtract, ’0 kilos, in cA) kilos, of water, mixed with a 
Koliitiun of lokilo.s. of ammoniniii nlnm in 20 kilos, of 
lioiling water, and the mi.xtnre treated with 0.2 of snl- 
])huinc aqir^and 1.5 of copper sulphate in 20 litres of 
water. 

Til Older to obtain a darkerlii|nid the ink is ex|)osed to 
the air for some days Ix'fore being hottled, thus producing 
a ‘‘provisional colouring,’ similar to that given by indigo 
in “ .alusarine’■ inks. Inks of this tyjs- me sold under 
different names, 1.1/., tiMJJud itiL 

To obviate the p.ileness of the writing given by such 
inks as this ,S'/ur/. has prepared a writing and copying ink 
which gives iniiuediate hlnck characters by adding a little 
chromato to a cupper logwixsl ink. tlie chmme ink in this 
case ivpresenling tho ‘‘provisional colouring ’ matter (</. 

p. 13). • 

Vt'JI (/<«•. fit.) states that he has never knoivn an mk 
of thin kind to gelatinise. 

.V great olijehion to all logwood copper inks is that 
they cannot lie* used with ht»‘el ])ens, which grndinilly 
withdraws tho cojils-r from them. 

'I'lie addition of free sulphuric achl, as in r/n/fs copjier 
logwufid ink Isiyim). retards the fonuatiouof a dejxitit, 
but causes tho ink to corrode sfeel imns. 

ChroBie Logvaod lul^.— Jittiige f Sisoovered that ])y 
adding a verj snpill jsnqiortion of ])otassium chromate to 
a decoction of logwisid a deep hlac|^ lliiid waif nhtsined, 
whidi conld lie uiu’d at once as a writing ink, though by 

* /nWei'‘»/iHtjfl. giwrif., 1875, (Txlii. 76. j* 

t (Inmlmnilfr (M.. lS47«ii 205; Dmiilrr't juliil, Jimrii.Tl&lii, 
rix. 225. 
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jncn-osiug tbc aniotu)t of chromnlo a liiack precipitato naa 
proJnccd. 

• AV/i'/c’n Chnmie Ink .—arifa orij^4lly pi-epared % 
boiling 10 Iba of logwood with w^ter nn^l bo lbs. of 
dijcoctioii were obtained, and adding potassium chromate 
in the pm]iortion of i iiart in looo. 

Jf solid extract of logwood lie need. 15 paris are dis¬ 
solved in _I000 parts of water, and 1 part of potassium 
cliromi^ added. , 

AVnr/r clainii d for this inh the advanti^p.* of yielding 
permanent black writing, and di not arliiig ii]>on steel 
pens. 

(IdjHl" considered that AVn'/i's formula had too large a 
proportion of logwood, as sliown by the red-brown edges 
of drops of tlie ink on white blotting paper, and'ndvocated 
the following pioiKirtions: logwood e.\tract 24. potassium 
chromate 2, and water 1000 |mrts. 

In the proportion recommended by A«rw«(w/. (l of 
chromate to 8 of logwood cxlractl, the ink is too grey, 
(loinling to an excess of the cliromide. 

Allliongh Jlnm/r had been able to use Iiis ink con- 
tinuonslr fur two years, it has been found by others that 
after a time a coagulation due to some unknown cause may 
occur. 

Hlriii t made numerous ex|>erimeuts to find a remedy for 
this, ami eventually found that the ailditiqn of 4 grains of 
inorcnrie chloride to a Isittle liijiiefied tho coagulated ink 
and prevented it from liecomiiig thick again. 

however, asisTts that Wn'iu rtnn-dy is useless, 
and that a better renindy is tlie additiod of sodium car¬ 
bonate, as in IkiWyr/s writing and copying ink (ib/iw). 
Bo found that such ink, when kept in a well-closed ink¬ 
stand. remained Iluid for two years, an^ hence conhluded 
that the best means of preserving the ink was to com- 
]ilftely e.xcludo the air. 

lUliia'n .Voili/inifinii nf lUiiun'* yiii^^-yt’iftecn parts 
of logwood extract )ro dissolved in 900 imi'ts of boiling 



LOGWOOD, k-., ISIiACK INKS 107 

• 

water, and 4 parte cf crystalline sodiwn* carbonate dissolved 
in tbe clcai* decanbjd yjliition; a solution o£ I part of 
fotiLsaliim chi'Oiuatf^ in 100 {Kirtt, of irater is finally 
added. a * 

IVe bare prepared ink l)y eacb of tbe above motbods. 
Hiiiiiie'ii original formula gives an ink which yields very 
bl.wk obaracters. bat requires the i)eii to bo frequently 
filled, or tbe writing apjiears faint. Tbe ini; kept in a 
test-tube closed with cotton wool was jH'rfectljj liquid 
alter three niunths, though it then yielded writing with 
a browner t inge. 

.\ simnltaneous expiTinient in which a drop of formalin 
had lieen added to the ink gave analogous results. 

Ink pr(j|)gred at the same time by iWh/cr’s modification, 
and kepi in a larg(> well-closed llask (containing air), had 
a slight mould on the surface and gave dirty brown 
writing. Deuce the addition of plienol or other preserva- 
t ive is essential for this ink. 

.\cconliuglo Vii‘iU,I’ltiitir'f “Climiiirlul Potnhr'’ and 
I'liimkl'x '• hit; irUhihl .kid,'’ are imitations of Jtaiiijh 
original chrome ink. 

X “ bine black uik,’’ consistiDg of logwood decoction 
•ind chrome almn, gives writing which is too pale and 
grey. 

Itiilimiiiiiti loiimHtii Jul'.* —One hundred pmte of log¬ 
wood extract ar* dissolved in 800 parts of lime water, and 
when solution is complete, 3 ]iarts of phenol and 35 jraite 
of hydrocli[orio agid are introduced, and the whole left 
for thirty miAites on tbe hot-water bath. It is then 
cooled and filtered, 30 parts of gnm arable, and 3 parte ol 
jHitassium chromate added, and the ink diluted to make 
1800parts. 

This ink is violet-red ii\ colqur, and the writing at first 
ap]icars reddish-brown, but rapidly dqfkens, and witldii 
five miautes has 1i bluish-black tint. It keeps well and 
yields veiy little^epfl!iit,bnt, owing to the amount of free 
hydrochloric acid present, it has considerable action 
upon steel iitfcs. Thus in one of our exiierimente a pen 
left in «ie ink had lost 4.5 per cent, in weigb^ after sb 
weekd! whijst the ink itsqjf liad become semi-sond. •• 

* MiHgler'* jhiJj/L 1SS2, 475. 
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, The basic clilnrin(( and mutate of climinmm ore liomc- 
times OBcd instead of jiotasainm chroinaie iiaclirouin inks 
> in order to lesbijii the pendency to* gelatiniy?. , 

Diilerirli's H'liiwl fiiL—Ihikrkli ^'rec'onnienda the fol- 
lojviiig as a cheap and effeotiye ink for school piirixises: 
200 i>art8 of a 20 jx-r cent. Bolutioii of logwood 
extracts are diluted with 500 iiails of water and lii'ated to 
90 A solution of 2 purls of ixttassium bichromate, 50 
of ckr(jjne alnin and lu of oxalic acid in ijO juirts of 
water, u then added, drop by drop, and the mixture 
maintained at yo ('. for thirty nliimtes, ntid then diluted 
to I000])arts and mixed with I ]iart of phenol. After 
standing for two or thm- days it is decanted, arid is then 
ready for nse. ^ 

Heematein Inks.—Inks pre|xired with inematein in 
]dacu of logwood extruet have luuro lirilliant shades, but 
are wanting in lustix', and are readily deroinyiused on 
heating. 

All alkaline ha'inatein ink is jirepanxl by mixing 12 
jiarta of Inematein with 720parts of water for two hours 
at about 20 ('., and then decanting the lii|nid, heating it 
to 30 I'.. ,and adding 3 parts of ciystalline sodium enr- 
boitale. When cold, 0.5 jmrt of imUasshim chroiiiato in 
4H parts of w ater is gradually added with constant stir¬ 
ring, and lastly 12 iiarls of gum and 0.5 juirt of phenol, 
with snlticient water In make 960 yiarts oiink in all. 

iSrhiiimlni'n And ll'imiflriii till, consists of 24 parts of 
]in.’matein dissoUed in waterfydojiartalat a tem|S‘ratniv 
not exceeding 39 C., then acidified' tt<lh ^ drops of 
strong sulphuric add, mixed witJi a soliAion or4 parts of 
ferrous sulphate in 48 |iarts of water, 12 isarts of hydro¬ 
chloric acid, and diluted to 960 jiarts, a sniliciunt ijn.anlit\ 
of gum lieing sulisM|neutly added. ' 

This ink is dark rod ni colour, anu gives dark red 
wilting, which changes to browg and llx-u to black within 
twelve hours. 

For elite fortmdip of logwood inks see f'opi/fto/ Id\ 
cha]i, xii. 

Use of Logwood in Patent Inkl.—Ixigwowl fre- 
i)ncntly it.curs as an iiigredieuj of pgtented inks. • Thus 
Pbiiim. 1897, |>. 685 
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it is usiJ iii*ir/i/M< 7 rf’« J«rff/iWc fii/rtii fill- (Eng. Pat 
No, 7474; 1S37), \riijlat A'rotf (Eng. Pat No. 8770; 1840J 
yvoparoil a similar indelfblo ink, coysistuig of a logwood, 
iron ink with tlie adding of gum, mdign, J'russUn blue, 
gas-black anil iron nitrati-. 

In ./. Itmile's jiatent (Eng. Pat No. 11.474; 184^), tlic 
proci^iilatc obtained by adding nictallic salts (iron, cojijier, 
polassinm biebromatr) to logwood c.sti'act is incorporated 
with a i)rint.ing ink. 

In 185(1 (Eug. Pat ,342). C. null it. Hmiuii clailhed an 
ink iircpanul by addin)t jiotassium biebroraate with a 
biilliriont ipiantity of potashinm bicarbonate, jiotassium 
chlorate, mercuric chloiide and ammonia to a decoction of 
logwood. ^ 

/W(;'«?!(»((Eng. Pat. No. 1112; 1857) patented a leg- 
wood copying paper (see chap. .\ii.j. whilst logwood and 
hietimtoxylin ink ])owdera were claimed by (Wr.i/ (Eng, 
Pat. No. 106: iHf)/), Jl/ifonl (Eng. I’at No. 974; 187C). 
and tiViiiiimW (Eug. Pat No. 963 ; 1881). 

./«(//(Eng. Pat .Vo 4484; 1875) prepared an ink by 
the action of tunghlicacid n|innculonriug matters, such ns 
thosi- of logwood, elderberries, Ac. 

fiiiivrii mil C". (Eng. Pat. No. S59; 1883) used logwood 
ns an ingredient of an indelible carbon uik; and Fru^liri' 

I Eng. Pat No. 8241; 1885) has patented the niannfac- 
tnro of ink froi%waste logwood and potassium bichromate 
from dyeing processes. 

V.tHMiini Inks. 

The discovery of the fact that ammonium vanadate 
forms a black ink with gallotannic acid is attributed to 
lttnrl^ii.i* but we have been unable to discover any refer¬ 
ence to the subject either fti tliA ffiikwHjti'ichtf or Lfluhifh 
of IhKilim. Th* statement that this* ink is of a very 
permanent clmiacter has Been copied from one text-book 
to another, a^ is still found in dilfei'cnt standard works 
on chemistry.* 

In 1889 JjijMiiiiii t made a number of e.vperimentB 

• Iliufllt-'ii 1835. Ivi. 237. 

1889, n'lssi. 423. 
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t;ibh inks thus prej)!^ from g}ll extracts'and solntloiis 
(if pure gallotaiinic acid, and found 'tlial ^tk the ink 
, jtself and the writing faded aftertiio lapse of a few weeks. 
Ueiice he donjiled wlfetlicr JiTwf/iit'had'ever made any 
e.X]ieriiiients with Die ink. * 

"iVe have repeated (lie work of A/ijiellmim * and can 
confirm what he says aliont gall vam^ium inks, though 
V.0 find that gallntaiinic arid gives an ink of sonienliat 
greater jnSinmneucy than was foniul to Ixi the case liy 
him. • ■ • 

It has heen shown hy one of iisi(M.) that the law estah- 
lisliOil liy iSWi/iit/ii/ and Xiiiiiiiiiiii (p. yy), for iron salts 
also applies to ammonium vanadate—i.i.. that it yields 
hhack ink with substances containing tlin’C adjacent 
hydroxyl gran|is. 'I'hus gallic .acid, logwdod extract, 
htcmatoxylin and pymgallol combine with ammoiiinm 
metavamidate to form hlack inks, whilst phenol, heiisoic 
acid, saccharin, &c., do not form such cuin]Kinnds. 

•Vone of these inks, how'ever, have proved sut isfacfon’ in 
our hands. Although they give .an immediate hlark 
writing, the chaincters gradually tura yellow, even when 
protected from the light. Hence, apart fitim the ipiestion 
of ex]iense, ammoiiiuui vanadate cannot be regarded as a 
suitable constituent of writing inks. 

It has, however, been claimed as an addition to inks in 
various patents. Thus Piiil-iiei/ (Kng. I’at., No. 2745, of 
1871) preiiares an ink from an aniline salt with a salt of 
vanadium or uranium and an oxidising agent; and a 
similar patent was taken out by (/siii^iV; ifKng. I’at, 
No. 1620; 1875). The use of vanadium is rimmed by 
ffirkmm ,as a constitnent of a marking ink (King. I’at., 
No. 5122; 1878), whilst it is also used by Jiml, ll'rihr, 
and Ifeitiriirirm in their ])atont safety ink (King.* I’at., 
iC,757; iM- 

UUrhdl {Ur. n>.) has descrilxid cei^ain reac^uns of 
vaAadinm enabling vauailates td lx; readily distinguished 
from chromates, which are frequently'very similar in 
colour. * 


1903. TNkiii, 14(1? 



LpG\i5P0D, Ac., HLAC'K INKS 111 

ULAI'K ^MI.INK iNKlf. 

^Tho formatioD of aliilUo Unck in n lino nlate of division,, 
witliin the fibre? of the pnper was Sesrrib'^ by .hmibufu 
ns nn indeliblS ink for writing or marking, tbongb it lias 
chiefly been used for the latter puriiose. ’ 

Varions brands of nigrosme. which are tlic sndinm salts 
of the snlpbonic acids of anilidophenyl- anilidodi])hen,rl 
and diauilidodiphenylaafranin-hydrochloride, ah' used in 
the prefaralJon of a black writing ink. They aiefl^idily 
Bolnblo in water, and whan dissolved in the pro])ortion of 
nbont I imrt in 8o yield a solution whieh flows readily, 
dries to a good block, and has no action on nietollie pens, 
The Bolntion keeps well, and the writing resists the 
action of tlilferent chemical reagents, althongh it can be 
removed or smndged by water, and lacks the permanency 
of good iron gall ink. 

I'lidjiifr 1111(1 (Wins' “ Indnlin ink,”* which was awarded 
a prise in Paris, wns a bine-black ink which, according to 
VmH, contained nigrosine or simitar nniiine dye-stufls. 

Holntinus of nigrosine were sold under the name of 
“ stylographic ink ” when first iiiannfactiired in 1867, owing 
to the readiness with which they flowed from stylographic 
pens. 

Particnlars of other aniline inks are given under 
OolmrnI Inh ii^chap. vi. 

* Jfmi/Wh lS67s cKx\in. 78. 
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('()l.l)niKI) AVIilTlMi INKS. 

lll•.(llri(.■lll—Colourodsnilinsinks—Fiiiiilni'- 
lu‘'^ tif (iiiilim* iiikK—L*nti'nttil fiilouml mki.. 

Hirtorioal.—One o£ the e.irliest references to tlie nse 
of n coloured ink is by rinhurli. who iiieutiolisia red ink 
(trvppov jiiippa) with which certain letferK wore marked 
on the doors of tlie i/Han/i in Athens. lied ink com¬ 
pounded witli minium or \ermiUon fseius to hare leen 
need for the tilles of Iwoks among the iiomaus,* whilst 
I'iiihiiiiih (vii. 12) slates tliat nibriea (red ochre) was nsed 
for the same ]inrpose. It i.s interesting to note tdiat our 
word “rubric,” which is a])plied to the titles of sub¬ 
sections printed in red, thus finds its origin. 

A reddish-purple ink was jrrepared by the Romans 
from the J/u/r/, the moHuse which yielded the famous 
Tyrian dye. Mniil/auivii was of opinion that this was 
the source of the ink used by the llysautine Km)ierors in 
their signatures to documents. In fact, the use of any 
red ink was forbidden to any one eac^iting those of 
royal blood.t t 

If the Em[)eror was still a minor, his guardians signed 
for him in green ink, the general nse of which w.as pro¬ 
bably also interdictisl to some B.\tent. According to 
Jxllr^ ink of this colour was'fre((nent)y used in Latin 
manuscripts, though rarely found in (charters; but his 
retharks apply to later ages. ' 

The some authority sbited that blue’ au(l yellow ink 
seldom occurred in old manuscripts, and that he knew of 
no instanco of the latter being nsed later than 1200 A.n. 

• r>vi(lt ITa*/., I. i. 7. t rV, ./sjrffs. T. [23k 
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(■old and silver inks jm« nsed ^ both tireek and 
Jtoiuan EioQeiars at later periods. These probably* 
consisted of tie finely d^lded iiiel^ds in<»r])orate(l with, 
some adhesive mediMi, such ns gutii. hlqUillic writing 
of this cbarnctor Wiis sonietinies burnished or coated with 
wax. ' 

Il'iHir {Dr flmrlix, 1582) gives details of the compo¬ 
sition of ink of different colours, and refers to gold and 
silver inks. 

In tHl) work of I'miiu'imrim (1660), to wliitu we have 
freipiently referied, various fonnuln: for coloinvd inks 
appear, sncli as solution of verdigris in vinegar for green 
ink, &e. 

The use of both indigo and logwood as dyc-stnfls was 
forliiddenlii^England ui (he reign of Elisabeth, and the 
Act was not reix-nled until the reign of Charles II. (rirfr 
sti/m). After that they gradually came into use ns con- 
stitnenfa of writing inks, and are now widely employed in 
tile manufacture of black writing inks. 

Inks can lie made of any desiied tint, for a variety of 
pigments and dye-sfiitis are at the manufacturers’ dis- 
jiosal; and the discovery of the coid-tai’ colours, to which 
the main credit is due to JWliii, has increasi'd their 
ivsouices almost indeiinitely, for they ore now aide to 
match any ray of the solar spectrum, Ilefore tlie lime of 
alisorine and amlino (1858) the maker of colomvd inks 
had recourse to the varions vegetable and niineml pro¬ 
ducts which have lieen used from time immemorial for 
dyeing fabrics.. Thus for red he would employ Eraisil 
wood and cocliiiVal, the latter having a disadvantage in 
the circnnistance that caustic nmmonia iu considerable 
■pinntily is necessary to dissolve it, so that it shall remain 
in solution nnd how freely from the ]ien. But cochineal 
or carmine inks were expensive, and they, together with 
Braisil wpod and tpi-sall red inks, ceased to be manafac- 
tnred to any mat ex(en(t when the more brilliant eoll- 
tar colunrs klamh available. 

Older Fonpulis for Coloured Writing Inks.—^The 
following recipeB, taken from varions sources, are ty]iical 
of tlia,kind of coloured ink prepared from pigmqits othpr 
than anilinodve-stnlfE: 


D 
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Jleil I/i/f,—(il t'ocliiiieal i o*.; ainuioiiiu, i oz.; 
and water, i quart tlie infualaii lieing decanted after 
tbiee days, diluted with water to t Ue rw luired iiil eiiaity of 
colour, and a little antii^eptic added. 

(ii) Brazil wood (powdered), i 11 >.; acetic acid (5 ]ier 
cent, atrenglli}, i gallon, boiled until of sullicient colour, 
and tbe e.\1.racl lui.xed with 8 m of gum, 8 oz of 
alum, and a little antiseptic. 

(I'm/i Ids -(i) Cream of tartar, I part.; verdigris, 

2 parts, boiled with 8 juirls of water. 

(ii) (lop|ier acetate, t oz. i.i i pint of water. 

(iii) i’otassiuni clnnniate. lo jiarts; bydroehlorie 
ackl, 10 |>arta; aleobol, lo parts; water, 30 luirls. 
Neutndised with sodium earlionate after reduction to 
tbe cbromic salt, mixed with 10 {larts 'of gum, and 
decanted ( Il'iiid/ir). 

(i\) Indigo iuk nii.xed with a 1.25 jier cent, solution 
of picric acid (Hi in). 

Illiii- Jd*.—{i) b’reslily precipitated I’rnssinu blue 
triturated with a tenth of its weight of o.\nlic acid, 
and water gradnally added. 

(ii) Indigo carnune, 10 parts; gum, 5 parts; in 75 
liarts of water. 

Pnriile Ink. —Infusion of logwood mi.\od with copjier 
acetate, gum arabic and alum (Kormninli/). 

FiM iiil'.—Indigo blue ink mixed with cucliineal ink. 
1 r//i;ir /«/.».—(i) A decoction of 25 parts of I’ersian 
berries (Jtlimuitiis niiii/i/Miniit, &c.) in 100 jarts of a 

3 ]ier cent, solution of alum mixed tritb qparts of gum. 

(ii) A solution of gamboge in alcohol (to: JO) mi.xed 
with 5 jmrtsof gum and diluted to 30 pai^ with water. 

(iii) A 10 iier cent, solution of picric acid containing 

2 lier cent, of gum. " 

In a Hepiiii to the ISriAirc nlul Aii'Vrjmrlmi’d in 1888, 
Dr. Jlnmll and'Bir IF. Abnei/ summarised the results of 
their experiments on the stability of various water-colour 
pigments exposed for two years to the action of light and 
diy air. In each 'case a wash of 8 tints was applied to 
pa]ier of the same size and quality, add the sli|)s enclosed 
in,glnswc}'linders. so arranged that free circulation of air 
took place whilst dust was excluded. 
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In tha follo'^ng lisl, bnajd on these (I'siills. the difei’enl ^ 
pigments are arrangi-d in the iiiiler of their iiislahility. 
whilst those showing i{ diAinel chnuge in hjie or depth of. 
oofoiir are inarkfd w<Si an ust<'rhk* Carniijie,* ciiinson 
lake,* purple idadiler,* scarlet lake/ Naples jellmv,' olive 
green/ indigo,* hrown madder/ giimlioge/ vaudjke 
brown.* Indian jellow,* eadiniiini yellow, si'pin,* anreolin. 
rose madder, permanent blue, Antwerp blue, madder lake, 
vermilion, emerald green, bnmt nmlaw, yelktw oclire, 
chrome •yellow, raw sienna. Indian red, Veneliafl red. 
burnt sienna, chromiums o.vide, I’nisaian blue, cobalt, 
nltramarine ash. 

When o.yposed to the aolioii of moist air very few of 
the ]iigmenta remained imallbcled, and none of those of 
organic oi'^Ri, whilst the 1 ‘rnssian and Autweip bines 
were <'Oinpletely destroyed. 

X‘l.\perinient8 weiv also made in which the washes of 
pigment were proleeted from the action of atmospheric 
oxygen and moisturo. The veniiilion turned black, bill 
this change ivas attributed to a physical and not to chemi¬ 
cal alteration. 

Ill a later series of exjierimeiila, to quote Sir 11 '. AI)Hi\i/\ 
wonls; 

“ We took e.yaotly similar I iila-s, dried the jiapers very- 
carofully indeed, dried the tiilie, inserted the jiapers, |>nt 
a Sjirengel pinnp^to work, and made a vaennui, and then 
when the vacniini was very complete, sealed off the toji 
and exiiosed them.” Under these stringent ismditions 
only five colours were acted upon in llie very least, and the 
amount of chaugwwas almost imiK-rcfqvtible. Tlie live that 
were changed were vermilion, raw sienna. Prussian blue, 
puiqilc madder, and sepia. 

CowntEii AxilIne I.nks. 

Aniline Inks.—Any conceivable kind of red tint, frofti 
magenta toth^miftt bnlliant scarlet, can now be.obtained 
from Uie makers of coal-tar colours, iBid the writers have 
to acknowled^ tlieir indebtedness to the Jtadivln 
Comiunni, M., for their courtesy in siqplying fqj! infop 
mation'as t* the nfost suitable dye-stiiAh, and semBoj 
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B|ifK!impn sampled /or teal ing., Some of tliese colours are 
more fitted for ink niauufaoture than others, those which 
are the more readily soluhle in^waler hfing iiatnmlly tlie 
beat. The sed, known as eosine, d’hiohwiv! diacoeered liy 
Oaro in 1874, was early recognised as a valnable material 
for the pnrpose, and appears to be more used than any 
other dye-stnC In aijnetms solution I’osiue is eiilgrcl to 
the formation of a fnngoid growth, so that a small ijuantity 
of an iiniiseptic must be added to the uik to keep it in 
good condition; otherwise its rich colour is liable fo change. 

As in the case of nsl inks, the manufacturer has a 
niimher of different tints of blue to choose from in the coal- 
tar colours. They are. moat tempting substances to employ, 
for the suitable ones form a true solution with water, and 
as a general rule nothing beyond water is re(|nired to 
convert them into serviceable inks. The first aniline 
colour which was tried for tlie pnrpo.sr wa.a IJofmann's 
violet, discovered in iSfiy. adye-stulf of such high tinctorial 
value that an ink comjiused of one (uirt of it ui 200 jurts 
of water not only gives a most vivid colour, but will afford 
by pressure three or four good copies. 

I'agitiveness of Aniline Inks.—Instances of the 
instability of ink of this character, which is largely 
employed for tyiiewriting, are given in a letter to the 
H-iritHjir Aiiimmn (Ap. 18,1903). The writer states that 
typewritten documents, after lieuig stored for six mouths 
in a slightly damp place, were illegible, with the exception 
of the gall ink signatures. 

In another case a letter-book was wetted with water 
used to extingnish a fire, and the signauireu (in gall ink) 
were all that reniabied of too |)ages of correB]»ndence. 

It has also been shown by ('»«« and /trrns* that all the 
aniline colours when dyed on fabrics fade more or less on 
exposure to sunlight, vthilsif eosine and < methylene bine 
are specially fugitive. 

The following table of ceitaiu aniline dve-stnffs suitable 
for coloured writing inks is based on iiifuihnatibn supplied 
bj' the Jliiilisriir (toiiijitmii, Uil 

iSee also Anilior Hlark I«h, cha]). v.; Copfiiuj Mu, 
chBp.'xii.; and M- I’omlm, clmp. vvi. 

• Jonn. Sar. 1891, xxxix. 
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Thetisn^ proportions tlial tro liavo foiintl to yirid suit¬ 
able solutions far writing inks arc about 1 grnnmie in 50 
to 80 0.0. «I water, Icconling to the tinctorial iiower ol 
tlie particnlar dye-stiff. Tbe inks thus made n 4 J vm 
fluid, and in Hii resjieot lArticularly suitable for stylo- 
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graj)luc aiid otlicif deserijitiou' of fnintniii pens. 1£ & 
Hiiitabie dye-stuffbc* usod there |h> no ]}n-ci}}itafcion, aud 
therefoi^ uo euR])eti.Hon of porticl^ in the liquid. Tli?re 
ifl, there!oref no need to add giini to inkK of tlila def<cription; 
•iiuIkh], siieli on addition would (end to coimteroct one of 
their iiioKt valuable pro))erlies—their lliiidity. ft is nea?R- 
Sitry to mention tiiis |)uint, liecaiise we liave fonud many 
])uI)Usli(>(l forniala* for aniline inks in which sugar or gum 
is erponeoufe-ly included jw a newssai^ coiif/^itiient. 

Fatent Coloured in his patent (No. 

11474. i84^).c]aiiiK‘d the use of inks containing soluble 
l'rii«4>ian blue,** pre^vtred in a '<|)ecilii‘d nuiiiiier, and of u 
('(hI ink preiwred from cucliineal. A lake of cochiiM'al 
extiiict and alum dissolved in ammonia sobitjioii was also 
claimed by MW in 1S85 (Eng. Pal.. No. 1676). 

Tlie use of uniline dves was lirst claimed in this country 
Ijy fViK'in i8^>i (Eng. P.it.. No. and in tlie billowing 
year hy JfimoK/ (Eng. Pat., No. 075. lcS62). i*igmentH 
fnmi aniline waste* were prop<»sed a> tlie source of writing 
inks by (!• I(t AVr (Eng. Pat., No. 2235. 1862), whilst 
aniline dye-stiiHs wen* ngain jiateiiled by Jilftriis in 1879 
(Eng. Pat., No. 3301). Em* other paten(.s in wliicli 
coloured pigments aiv claimed see /u/w. iSz/wi/w- 

//e 7 /r 7 ;</* and Potnln-A. 



rKAl'TKU VJJ. 

KXAMIXATHIN 01.’ \V111TINH IXKS. 

• 

<''<NrLM'N~l''lMMsly ol ink—IViii-tnliiin liinuigli |Hi]NT— 
!*lM‘kiiicoh <»] nnhiifi—CoiniHiMtKMi ui nmiiiim'itil iiiko - 

S’lihitliu »ii<l KciiiuaiiiiV Mill*' 'Aiiilit^. iiciiiiii on M.fl 
siiihiliO on kn'pnm - Examiiiation of handwriting 
old l•llVH‘^l|llo l’!ilMii]i«i>t’—Forged handwriting- 
liliiHliint: iii'.'iit^ |iilli‘mih»tiiiiiol nritinu iloiit'uiliidilt.'rciii 
ink' I'liologniphir iiioDumIv-M ii liniiiciil ornMin*-Chi'niicnl 
n-niiiul id uriliiitt Iit->triM-iit)ii ol >ixin(> \lt^Rlt^oll^ ninl 
•idililioiiK .o nri(iii»—HiotuttRipliu* liiMiiidioii iM'tnii'ii dif- 
li'n'ul inks 

'I’llK nniiilier ot Mibstaiicfs enlfi'iuy into Uu‘ cnra]iositioii 
of ink i» vcn lavgp; Imt sind- tlic iullneii(.'i'of many of 
tl'.osc on till' ]iprnianpnpy of tin' wriliug is unknown, a lull 
analysis of an ink would not afford muck information, at 
aiiyratp aseomivmi] wi.li tlio iwults of practinal tests. 

ilni'of the mil's of lliotiemian IV/ssr/ivd/i/is that an 
inktordocninent^ry purjiospsshall contain a certain luini- 
mum iiroixn tionof tannic or gallic acids derived from galls 
(i o/i' iii/ni). It has, however, lern shown conclusively by 
H'Miilliij «»ft’ who snliiiiitted samples of dif- 

feivnt inks to fU'ollioeforpxoininalion.lhattliechemical 
tests employed am ijnite iaoupalde of identifying an ink 
pn'])nred fc.//., from chestnut bark), and they therefore 
(Kintenil tliat an ink prepared from tannic or gallic acid 
derived from any source should lx* iK'Pinitted in inks of 
f'lasa I., . • 

The rerinirments of a (food ink are: (l) It must yidld 
permanent wntinj which hwsimes black vrithin the course 
of a few days i (2) It mast How readily from the iieii.and 
penetrate well inW the fibres of the jiaper, without passing 
right Jlirough the jiaper; (3) It innst not grijbinise pr 
become motddy in Ibe ii^-pots; (4) it should have a 
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luinimiim corrosirt o-^on upon stnel pros; f5) The writing 
must not be sticky (except in the case of some copying 
inks). , 

Fluidity o^" Ink.— I'i’lihilliji iiittlAeumaiQi recommend 
their stri]io test (ji. ici) ns a means of di'temiining the 
capacity of an ink to How readily from the pen williout 
spr-oadbig too freely on the ])aper. At the point where the 
f^ass pijiettr lonclies the jiaiier in their test, an oral head 
to tlie strijie is formed, whilst the remainder, of tip; stripe 
is nearly as wide. Of 81 inks e.xamined by Mihtliij and 
All'll mil IIII, the majority g.ive the tame resnlts as the typical 
ink, whilst, the cojtying inks yieldml somewhat narrower 
strijs’s. Inks flowing too readily, however, produced a 
much wider head, whilst the lower iiart of the stripe was 
contracted to a narrower hand than the others. 

We have found a simpleviscosimeter,consist ing of a 50c.e. 
pipette to give concordant resnlts when n«'d in iJie follow¬ 
ing manner. The pipette is standardised on dist il led wnter 
at 15.5 the time mpilred fertile liquid to rnndovrn to 
a given mark on the lower stem being taken ns iiiiilji. The 
ink is then brought to the same temperature, and tlie time 
taken for the same volume to rmi out determined in the 
same waj. Thus, in a pipette from which the water ran 
ont in 40 seconds, we found that ditterent writing inks 
required from 42 to 55 seconds, whilst copying inks in some 
cases rei|nired 70 seconds. 

Fenetration throngh Faper.—This is best determined 
by a practical test on slatidard pajier. under the same con¬ 
ditions ns used with the Ijqiienl stanuaty ink. The ink 
shonld penetrate into the fibres, but snoiild not ooinc 
throngh the paper. 

Stickiness of Wrltmg.—Here, again, the best resnlts 
are obtained by cnm|)arison with a tyjiical ink. as recom¬ 
mended by Srhliitlin and Nruiiiiimi. X * 

Compositioii oi Commercial Inks.—The following table 
gives the resnlts of partial analyses of cpitabi well-known 
commercial inks. It will be seen that the blne-binck inks 
of the three different mnnnfactnrers are ’.ery similar in 
character. 
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A rjiialiTa^vii test that someliiiies enables one tii dis- 
tingiiish between inksof diK'eiviit makers istheii- behaviour 
on litmlioii with a saturated solution of broiiime water. 
Tims, tile blue-black ink 1. heoanie first dirty grey, and 
then greyish-black; whilst No. 11. first <'haiiged to violet 
and Ix'canie turbid brown on tho further iuldition of tiie 
reagent; aud No. 111. firat became violet and then dirty 
green, the liquid reiii.ainiDg clear all the time. This last 
ink was also charaeterised by the ash lieing very dillicnlt 
to burn white, and being then extremely insoluble in 
hydrochlorte acid. 

The jiresence gf logwood in an ink is readily identilied 
by the colour changing to bright red on the addition of 
hydrochloric acid (see p. 104). AVhen indigo is also 
present the' hwlrfehloric acid gives a ])iir])le colora¬ 
tion. ' 

Indigo increasi's the stability of an ink towaids blenching 
agents such as bromine water. An ordinary iron gall ink 
is rB]3dly dei'clorised on the addition of strong hydro¬ 
chloric acid, but if indigo'bo jlresent tho liquid remains 
blue, even afler being boiled with the rrtigent. 

Schlnttigimd IJeumamFs Stripe Test.—For comparison 
in their Jolornnetric method, MihiUhi and yeimmim make 
nae of a standard ink containing'the followin(? con- 
stituenta:—(lallotllnnic acid, 23.4 grms.; gallio add, 7.7 
grtns.v gum, 10 grips,; hydrochloric acid, 2.5 grths.; and 
ferrous snl{ih{|fe, 30 grml. in a litre of water. After 
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etaniliu^' for not U’^<! than fonr ^ys, {hie ink Is decanted 
and kqit in a well-corked hottle. , 

, In testing ai\ nnkiiown ink, id to'15 c.e. are cnnipare|l 
with the standard ink' and sliould tldre be a dilTereuce in 
shade a small ijiiantity of one or more suitable aniline dye- 
stnllk is added to the standard, so as to make tlie colours 
inatck. 

Tbe nj)))aratu8 miuired consists of a frame over which 
is tightly ktretched a piece of best «ritiug J,iaper. This 
(name Is fixed at an angle of 45 , tuid the niiknowh ink is 
allowed to nm down tins from a (!|s'rial pipette delivering 
exactly 0,6 c.c. A similarsbin is made with the ink after 
dilutiuii with an eijnal rpiautilyof water, and also with the 
standaid ink befon’ and after dilution. 

When the ink is dry the pajier is set asule'iu a iilace 
l■x])oa(>d to light .and air, and after eight days the st.ains 
are coni|iared with thestandai'd .itainswith reganl to t heir 
(ailoiir, whilst their shagie aho gives ,an idea ot the lliddity 
of the original ink. The pn|HT is also to Is' cat in strijis 
hori!iont!dly and one jiiece iiuiuersed in water, nnotlier in 
alcohol of 85 per cent, strength, and a third in alcohol 50 
per cent, strength for severid days. If the atri|)e of any 
pariienlar ink Is'conies p,aler than that of the typical ink 
under these conilitions. ,S'e/i//'Wo/and .I'lomclude 
that the former in either too |)uur in gallic or tminic acid, 
or eoutains too much acid. , 

The objects of repeating the test after dilution are tluit 
the added aniline coioiirs have less disturbing influence in 
the diluted ink, Hint differenci’s of intitisjty ate mon- pro¬ 
nounced, and that difleivnces in the hreabthof the stripes 
given by cojiying inks are ivdnoed to a iniidmnm. 

S-Jiht/lig and .\'> s iimiiu do not contend that all inks must 
havo the coinposition of their typical pre|)arntiati, but 
assert that while containing at'lensl 0.6 pbr cent, of iron, 
they must give eifially saliafactorv results in the dilfeiont 
tests. 

In place of the somewbat comjniunieti npiurasiis devised 
by Uliliillifi and Sihmimi, we. have fonnd.that sheets of 
Itristol board placed on a wooden stand fixtd at «n angle 
al45 satisfactorv and eoncorAint multa iyi this 
test.’ 
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Acidity: Actiqn oiy Steel Feiul—It in not nn ensv 
matter to determineAte-amonnt of free arid in an ink 
titration on ar9)unt of tlic roluirr of the ink itself iiiaskin{( 
the chanj^e (if colour of tiie indi&tor. It is jiossibie, 
however, to obtain apiiroxiniately correct, resnlta Jiy 
dilating the ink with a very large vohiiiie of water and 
titrating with standard alkali, using jihenol-phthalein aa 
indicator. ThiiKiulhe care of a wrll-knonu hluc-hlack 
ink w^ found that tlie acidity of lo c.c. of the ink corre- 
sjiondN to 3.1 e.r. of nDrinuI alkali. * 

Another (iraetical teatla to iinnierae a steel jien in the 
ink fora given period,and tudeleriuiiiellieloaaiinreight. 
ThiiB in the citse of the ink refened to above we found 
that a pcji jnid lost 5.18 )ier cent, of its weight afler lieing 
kept in 10 ee. of the ink fur a month, whilst the ink 
il.self had become uearlv solid. 

It is thea evident that the contention of Srlilutliii and 
Xiiiiiiiiiiii' that free acid does not not upon metals in the 
]iresenei' of tannin is not justified by the result.- of e.\- 
perimeiits. 

MO’llii/ and Xfiimiiiiit consider that it is not possible 
to fi.v a maximum amount of acidity. Tliey recciiiimend 
• heir stripe test us the Is'st means of determining whether 
too much acid is ]iresent. since ink darkens moiv slowly 
the gnater the praportion of acid. Thus, if the stripes 
aw as intense mblaek in as short a lime .as those given by 
their standard ink. they consider the anionnt of acid ns 
not too greai. 

I Stability cm keeping.—A good ink will fmpiently 
|{ee)i as long as a jear without throwing down any in¬ 
soluble deiKisit on the sides of a vessel provided air be 
excluded. At the same time, if a sample buttle contain 
soiue*de]iosit, the ink is not uecessurily of lad quality, 
siiico this may be due to changes of temiuirature. Should 
there he a jiellicle, however, in a Eaift[)le Isittlc the ink 
should be rfueot|;d as init'rior. 

Helih’ltiji and Nfimiinn have devised the follow ing test 
for determining the stability of an nik in a comparatively 
short time: The*liottlo containing tho ink is allowed to 
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stand for three days pt. a tempe^tnre,of lO' to 15 0., 
alter wliicli 50 c.c. are withdraifii from tla* centre by 
ipeans of a pipeljle without sliahinl; tiie eonteiits. This hi 
filtered and 35,c.c. of tlie filtrate phh.^'d in a eylindriral 
glass vessel about 1K5 mm, high and niin.in diameter, 
the mouth of which is then covered with paper to exclnde 
dust. 

I'i'liliilliff and .V( Hum Hu's f ypieal ink when thus tested 
remained ifnehanged for three weeks, aflerwliji'h a jiellicle 
began tt form on the surface, and small Becks to separate 
out. This ink was obviously piiter than ordinary com- 
mereial inks, niaiiy of which, however, remained nnclianged 
for fourteen days or longer, and in MiIhIIiii and -We- 
«o'»/i'sopinion this period should beB-vedasthe minimum 
keejiing time for an ink of tbi' first class iinSer thesi' 
conditions, v 


Ev.iMixvfiDS ns IhMiuiirriNu. 

Old Manusoripts.—We have already |iointed out that, 
although ill many ancient uiaiinseripts the writing is as 
distinct as when first written, there are also numerous 
aasesin which the eharaclers have faded tosueh an extent 
as to lie almost illegible. 

Numerous methods have k-en snggestiyl for restoring 
the intensity of the original writing, but many of these 
are open to the objection tliat they injure the surface of 
the niateriiil. ‘ t 

'fhe oldest and best known of these methods was to 
sjiouge the writing with an infusion of galls, the tannin 
of which would once more coiulrine witli the iron left in 
the paper, thus fomiiug a fresh ink. This method was 
described in the book of ('rf«i»y®r(ii* in lOSo. 

A much tiioh" ndiable methrsl was that first paoposed 
by lUiifkii in lyiiy, which was Itoed on the fomation of 
a bine comjxiund by the action of a soliitfon M potassium 
ferrocyanide and dilute hydrochloric acid on,the residual 
iron ill the ]ia|ier. This affords an foSy means ef dis¬ 
tinguishing between earbun inks and igon ^11 inks, and 
/JfnylA a was tims able to show tllal Ibe writ^pg'on certain 
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'elliini mannsmpli of niutli an| ‘fiflioenth ccntories 
iniisiated of jmii ink. ' 

, Ijfiilirf's nieliod oT thiaj)row%s of reatorntio# 

a to immom) the pSPer for a few emiula w one percxsnt. 
ini’c liyilroclilorio acid, and to allow it to dty RiKmtaneonB|y. 
I’he wrilinj' is then dusted over with iwwdered potastinm 
ereoeyauide, and covered with a j^iasa ]date on which is 
>lacnl a weight. After being left for a few hours tho 
)0]>Br is thqjonghly dried, and the e-vcess of fcrrocyanide 
vniovwl hy means of a soft hriiah. * 

A more modern and'less dnustic method is to iis<' a 
solution of ammoninm hydroaulphide, which is a|i|)lied 
'or a few seconds until the writing becomes darker, and 
a then simged off as rapidly as pissible after tho desired 
>lfect is ob&iued. 

In this method the basic ferric salt into wliich the ink 
nthe jsapi-r had deconi|)osed is converted into the black 
fermiis sniphiile. Writing thus restonsl may siseedily be 
'eo.\idised ssi as to nearly dia'ip))ear again, and the method 
■an only Is' regarded as a teinponiry c.spedient. hruher * 
has deiised the following means of keeping writing thns 
resloredforalouger|)eri(Kl; The d;iinped pa|s>r is sap- 
ported on a frame of threads fixed linlf way np in a 
shallow box (four inches deep), whilst ammonium sul- 
phide <s placed in a small dish beneath. The Ik>x is 
olosod by a gla^ cover, and after a shoit time the vapours 
jf ammonium sulphide act on the writing, whicli berames 
first brown and then black, and retains its intensity so 
loniflTs the raaBn.*ript is left in the bo.x. 

Palimpsests?—Tho name ;w/iwi/wi«f is derived from 
the Gns.‘k words ttoXiv - again, and wmcroc = rubbed. 
It is applied to old manuscripts, the parchment of which 
had Seen previously used for a similar pnriwse. This 
practice was doubtless dife to* the cost, of new mabwial. 
The first writing on the skins was obKterated hy m^s 
of pumice m some oth'fr abrading substance, but the 
mechanical dbtion was insuflicieut to remove characters, 
possibly written three or four ceutnfies earlier. In coses 
where the iron cdhstitneut of the ink had sank deeply into 
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tiui relliim, it wodM| bi> almost ^mposjjiikla coniplately to 
('■limiunie it, luid the nao of tha i,'aj»i'nts cle^ribod nWe 
;ronl(l raveal ll^o original cIinracllTa.' ^ 

Miiriilex’ /’/jirn'i.- -Miis consists Sf soffoiiing tlie skin 
bjr liwing it in diatilli'il vatrr.tbcn treating Hwith none 
lier o'nt. solution of oxalic acid to bring the reaiduid iron 
in tlie paper into a soluble state, again rinsing it in irater 
and inimi'i'sing it in a one pi'r cent, solidiuii of gidlic acid, 
nhieh will* again form ink ivith tin* iron. ^J’inally, the 
imrclinfeiit is waslieil in water and ])ressed letwerti blot¬ 
ting jiaper. dare innat l)e taken to avoid an excess of 
oxalic acid, wlnVIi might conipletely destiaiy the writing, 
and the inethoil has tlm fnrlher dmalmi'k that the pareli- 
ment is soinelimes blackened all over by tlin gidlie acid. 

Liilifi- advociites exiKwuig the parehnient fli Steam and 
then to licet ie acid vapours before applying the gallic 
acid. 

It may also lie noted here that phologriipliy alfiirds a 
ready and ino-t ellicienl means of deciphering such paiti- 
ally oblib'rated writing, the ]mle yellow colour of the iron 
oxide from the old ink .appearing black in a photogr,i]ihir 
copy. 

Kokokii il.\\imj<rnMi. 

The police ivports abundantly prove that the ci-iine of 
foi^ry fre(|nently engages the iilleution of onr magis¬ 
trates. This is not surprising when we n'meniber that 
the means an' in the hands of everyone, and that Isaiikers’ 
cheipms an' a common medium of exihiinge. Tin .isiiai 
evidence called liy the prosecution is tllit of the hand¬ 
writing expei'l. who basi'S his opinion on the form and 
]ieoiiliaritiea of the caligraphy. We are ineliiu'd to think 
that much more stress might in many cases be laid npon 
the chemical na|saitof the ijnestion. What we mean is 
that in a case where additional letters nr iignn's lipve Is'en 
adOisI to. say, a lianler's draft, {t would lie eoiu|iarativel\ 
easy to ascertain whether the iiiterjiclatf'd (iiarncters h.'ul 
or liad not bei'n written with the same iul^ os that used 
for the liody of the dociimeiit.. W'hen there is iipy ohjec- 
ticn toVbigiiig chemicid rongents in contact wij,h the 
original jiajier. the camera can'be employed <in the way 
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first bronglit into ly^Hiiiimin' iiy Hr I’&iil Jescncli. wliich 
wr ilnscriira nt leiigtJi iiili siibs>'i|iicut ])a;;e. 

, Elesoluiig A|ontB^—jl is possible to iviituve ooniiileU'lt'' 
nil trncen of nil ink slSiii (not conUfuin^ ctrbon) liy Mio 
use of siiilnbre blcnchinj,' reii^'riits, nnioiijr ivhioh uinv ly* 
incntioneil sulntious of chlorine, bromine, aoiilified blencli- 
iug powder, &c. 

Tmill, ill tlie course of bis ivsenrcli into the periiianeiicy 
of inks, ieslpgil the effiiit of variouHrengenlsou ifie writing,' 
done wilIi onliiiary iron jpill ink, and classified tlinn info 
the foIlowiiJi; gmniis;— 

1. yVoN’ riiiiijilrJrlti fitr H'nfiiii/: 

iSoIntdonsof chlorine: cliloride of liino with weak acid ; 
aiitimoiiy chloride; dilute miiiii nyiii; and oxalic .acid 
IJ, Tfim’ rJIUriiii/ thr to o I'o'ffol: 

lliliile nitric, snl]ihiiric, a id hydrochloric acids. 

ITl. Titov' fi'iolri'ioti lilt' o't'ifiofj foiof: 

Sointions of {lotassiniu and sodiiiin hydimidea and 
aniinonin. 

To the first Rroiip we ui.iy add the folloninj' siili- 
ntaiices: Bromine, sulphur dioxide, sodium nitrite with 
huloiuhloric acid, and citric acid; whilst hydrn|p.‘ii |ier^ 
oxide solution and iHilassiuiu bisniphale speedily ivuder 
the writuig veiy faint. 

.\s has been alivndy iie'iitioned. the addition of indigo 
to iiain (.mil iuk^reuders it much more resistanl to the 
action of these is'ii'p'iits. 

Ditfbrontiation of Writing done with DiSbront Inks.— 
If wifljbg from rarioiis sources bo siibjta-ted to a system¬ 
atic series of tei^ differences in that done with different 
inks, or even at dillereiit ]M'riods, will {renerally be 
observed. Kor instance, in the ai-se of the reaijents used 
by TiHill (t^niint), fifty envelopes were tesled, and the 
writing on no two of tiieni'gnveidenlieal ri'snlts. 

Kahnitmi ooil Jfojfotoon' eniplojrtl the followipg 
l•ea!renta for jlislingiiishii^ between writing done with 
differentkindffof ink. In each ea-e a^fe.alher w*s dip|K'd 
ill the reageiitand a uole taken of any cliaugi- oecnrriiig at 
the jnnotion of th>^ink and miper. 
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In Fig. 2g we sboij tlie manlti) uf t^iig the writing 
done with diftrent coptmerifel inks with certnin lileoching 
ivacents. * 

Obviously thesS tostffein only be loeked uyon as typical 
examples, for nhmeioiis other sabstauces are .added to 
uioderii inks, and each uf these may play a ])art in 
modifying the reaction given by any partionlar n‘ageut. 

For the detection of forgeries in docninents CheriiHier 
recommended ^e following systematic series of tests; (i) 
Kxaminathm of tlie sorface of the paper with a nia{taify- 
ing glass: (2) treatment with distilled water; with 
alcohol; (4; with bine add red litmus; and (5) with 
varions chemical reagents. 

i. The colour of the ink is noted and any iiregularities 
in tlie isigeli'of the characters. If tliere has been any 
niechanieul tieatment the jiaper may apiwar thinner in 
some places than in others. 

ii. \Yater may be absorlied more rapidly by one part 
tlian another. 

iii. The uhji-ct of the alcohol test is to detect removal of 
the size in the treatment which removed the writing. 
The writing on the rubbed part, spremls out more and 
peuetiatea uito the pa|ier. Kkilfnl forgers have euijiloyml 
rosin and glue to restore the surface of the paper. To 
detect this the paimr is first treated with but water and 
.then with alcohol., 

iv. The moistened dnciimeut is placed ludween sheets of 
blue or red litmus on which is placed a weight, and a note 
taken of any chanj^ in colour and whether it is uniform. 

V. The writing is moisteued and tr(‘ated with various 
intensifying reagents such as gallic acid, potassium ferro- 
cyanide, alkali sulphide, or hydrogmi sulphide, tho treat¬ 
ment being re]ieated after, twenty-four hours. Some¬ 
times prior writing appears after‘tlie laiise of ten to tliirty 
days. 

OkeritHirr and advocate the use of,iodine 

vapour ajiplied t(i Mi^ moistened paper, a bine S|iot appear¬ 
ing where the siting has been erased, whilst the remainder 
of the suuface becoifles brown. 

r /loivtrr 183a. sliv. 131. 
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The BpotH aro'^ieii 1 )esi Ireatc^ vith Bnljiliur dioxide 
Boliitinii, then with a 3 per cent, wliitioii of hydn^n 
peroxide, and lastly with ammonia. After removal of 
the excess "i the last reagent tannin may be used to 
render any characters darker and luoro visible. 

I'utasainm lluoride does not act u[inn indigo or aniline 
blue; bat if characters made with I’rnsaian blue be moia- 
tene<l with the solution and steam iia-ssed overtliem, white 
Hecks ajipear. , 

Ihotographio Methoda.—During the l.-ist t\Tel\e years 
considerable at tent inn has been' directed, esjx'ciivlly uii the 
(luntinent.tothe applieiitinn ol the camera to the detection 
of alterations in manuscripts and printed msitler. The 
chief advantages of jihotngmphic methods over chemi¬ 
cal tests, if eipially ellicient, are that tiie document 
under examinuHon is nut alleeted in any way. and that 
details can lie magnilied to any rei|nired extent for closer 
exiimin.ation. The latter cunsideratiun is of s)n-rinl im- 
imrtence in cases where a document forms the subject of 
inquiry before a court of law, and where it is necessary to 
demonstrate its characteristics ton judge and jury. 

JMimiini) AVffsK/T.-Wo have previously noted that 
any obliteration of writing by mechanical means can 
.almost invariably be detected by the eye. owing to the 
gis'ater transparency of that imrtion of the paper. 
Such thinning of the ]ia|)ur would be det.'cted still 
more surely by pliotographing it by transmitted light, 
the lucid injury appearing on tlie negative as a blot of 
greater density. If photographed in din-efr light the 
abrasion would proljably not be ap]tarent. If, on the 
other hand, the light were allowed to fall obli(|uely 
upon it, the roughened fibres would »tund out distinctly 
unless some S]s'cinl means Jiad been ailopted lor con¬ 
cealing the injury (rlilr Hiijini). 

I'liriitinil Utiiiiiriil 11/ irnV//»/.— The slight yellow 
sfaiu wjiich is nsnally the efibbt of n-ims/ing writing by 
the application of chemical reagent, though hardly 
noticeable to tbot-naked eye, will bo accentuated in the 
photogrtiiihio negative, 

. JhytivrliuH of Hkiiiif .—When «(riting has been re¬ 
moved by meehanical or clihmical tpcqnt, the shse or 
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other dressing on tl» pa^r may Iw Biinnltaneoualy • 
removed. This agaiif won|l often be invisible to the 
eye, Irat would Ijp reajily revealed l^iy th^ camera, for 
any ink marks qn the rongh places would'spread to a 
certain extent over the now unshielded fibres of the' 
paper. An enlargement of a few diameters only would 
render manifest the rongh edges of the linos. 

AUeraiuim nwl Aitilitvm\ lit W'rilnij .—It is not diffi¬ 
cult for a.slnlfiil forger to alter letters or figures as 
to deceive the easiml olwerrer. Tlins a o might ho 
turned into a 6 or y, or t.fe woi-d ‘‘eight” changed to 
“eighty.” These altenalions would lie detected by a 
photographic eiilargeinent. 

/'/i(it«/r«p 7 ys JMiiirlhn Itelinrit DiffmiU hh .— 
Jritm'rli * was the firstloissert that inks apparently black 
were really brown, blue, or red in tint, wlien dry n|)on 
the [iap<>r; and that such differences were clearly shown in 
an ordinary photographic negative, and still mote so in 
one taken hy the isociiroiuatic metliod. This statement 
has been repeated by and quoted in different 

journals. 

We have made ex|)eriments as to this point, writing a 
series of words with Afferent commercial inks. I lifffireuces 
of iutcusity were distinctly visible to the eye, and the 
photograph taken on an ordinarv plate by daylight revealed 
no more. 

We have also pholographeil the same writing with a 
Csdett spectrum plate and “Absulntus” screen, without 
attaining any difftweiit effect. It is evident that this 
method, even if it yield good results in iiarticular cases, 
is not generally applicable. 

I /Ml. f/fllrt ifiir. Fiiftignt/. luihflna, igoo, xii. 349. 
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CllAl'TKl! XJl. 

lorvixii ivK-i. 

t 'ovTEXis.—V«ri•lll^ i i»i«» ins ink'—lit iiiu ink*— 
CiipMllS lAluTt -CojItlllS ink ]H-lli -Milllltnlii l■l)ltMIIS 
:i|i]mratiK 

JfiMT writing inks are cajable of vii'liliug one or niori' 
cojiies when pressed with a siiiiahle moist jKijier soon iifler 
writing. Tims an ordinary iron gall ink of tin' old type 
will give a faint copy Ijefore it hits In'come eonipletely 
oxidised, bnt when once the pigment, has lOTonie com¬ 
pletely insoluble copies can no longer bo taken. 

As the proce.ss of copying tends to make the original 
writing too faint, it is necessary to have an ndditionoi 
quantity of pigment in the ink, together with a certain 
proportion of gnm or other odliesive material to attach this 
excess of colouring-matter to the surfajeW the [ujper, and 
to protect it from too rapid dxidation. 

In the case of “ aliisariue ” inks the iron tnunale liecomes 
insoluble as the writing dries, bnt the iudifjb remains 
sofnye^in water, so that a fault blue yopy can be taken at 
any snbseijneul period by pn'ssing the yriting witli a 
damp sheet of pnfier. 

Logwood inks yield reddish-grey coni^i which gradually 
oxidise ‘and become black. JMieit fho writing is com- 
plelely dry only fidnt cojiies can be talw.a. 
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Di'xtiin is wnietim s omjfeycd in jilact' of gum to fonii 
!i Bort of rornihli ove» tlio writing to ifpvriit early oxida¬ 
tion. Sugar, tog, ie f|^'ijuent 1 y added tir«tlie same ])or-^ 
|)OHe, lint liuB tint diawbaek of leavii g tlig writing more 
or lew, stidlty. 

I 'mil' cuiiMderB tlint many coiiyiiig inkn contain too 
large a proiiortion of adliesue milislance. and is of oiiinioii 
that from 30 to 50 grin.B. of gam araliic iier litre ia qiiito 
sutlicient for a gixid ink. 

A fiinall amount of glycerin is a common const ititait of 
copying ink, its object Wing to jiiwent the gum from 
altogi'llier drying. If, ho \ever, it be added in too laigc 
an excess the ink ivill sintdge, as is the naso with a cerhun 
commei'cial ^xipyiiig ink that eniitains us much as a third 
of glycerin. 

liven in Iti/A/n * copying ink (iii//«)tho proportion of 
glycerin (uo grins. ]K’r lilrc) is too high, and in I'hilt'x 
opinion only a slxIIi of this iimonut is jvi|nii'ed ti, make an 
e.xcelleiit coiiying ink on those lines. 

Sjieaking generally, iron gall and logwood inks should 
contain from 30 to 40 per cent, less water than inks 
of the same formnia intended for use as writing inks 
only. 

•Vaiious Copying Inks.—t)f the nnmerons published 
forinnlse for copying inks the following are selected as 
"typical, wHilst o%'i-a can easily lie calculated liy modify¬ 
ing the comjKisitiun of writing inks given (pp. y.t 99), 
in accordance with the general considerations given 
above:— 


fUnd's J’lilriil f'e/H/ii/g f—Logwood e.\traet., 
250 grins ; iron snlpliutc, 17 grms.; cupper snlphate, 
17 grins.: .alum, too grms.; and sugar. 50 grms., in a 
litre at Isiiling water. The nolntiou is subseiiurully mixed 
with iti grms. of ]iotasBiiim chromate, 100 grms. of 
glyccriia and 100 grms. of snlpliindigotig acid. 

lltillijti'x -l/ltiii /MfifoStt /ii/.J—One gafi, of 

alum, 2 of cop]lbr sulgihate, and 4 cf logwood extract are 
boiledmvith*48 jijrtu of water, and the solution filtered, 

* lhnj\^ii pdfi. Joxrii.. 1875, o-xvii. 148. 

J .*11^831), el,. 451. 
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(.'opirj made witK this inic ere faint at lirst, bnt soon 
h’.'cnuie dark. • 

A laler nu>dii!c.at!on of this ink ^sasuiadr Unllifir’ in 
the d'oiluning jiiannerIxigtrood v.\tra|jt 30 grins, and 
’cryslallinr sodium carbonate, 8 gnus, are^iled with 
250 c.c. of water, and the solution mii>ed with 30 gnus, of 
glycerin (sp. gr. 1.25), I grni. of potassium chromate, 
8 gi'iiis. ef jwwdered gum arabic, and (pn-ferablr) about 
I grin, of copper snljdiale to strengthen the colour. 

AWuu's I'lfhiilt’niii'k Vt>i>!ii»ij !iiL\ —(lalls, 10 gnus.; 
ferrous sulgiliate, too gram. ; &ud logwood, 300 gnus.; 
are boiled with li litres of water down to I litre. 'Hie 
(olution is then nihed with I50 gnus, of molasses, 
15 grins, of gum, and 50 gnus, of alcohol containing 
5 gnus, of an essential oil as presenative. 

J)lflmrh's rwhl iMt/inml 7 /( 1 .^—logwood e.tlract 
solution (20 ])er cent.J. 600; sulphuric acid, o’j; muted 
with a solntion of aliiniininni sulphate, .fo; oxalic acid, 
40; potassium carbonab', 40; putas.siuin bidiromate, 4; 
.and phenol, ’; in 350 parts ot water. This ink yields 
excellent copies. 

Difliriflintliill Ciyjiu'wj hih.—Ihitfrirk^ has prepared 
copying inks from o.xidiscd gall extract and oxidised 
tannin solution prejiaied as de.scribed on p. i/i, • 

Jlli'd (l.ndiml Onll Jnh —9OO jiarls of the oxidised gall 
e.xtract with 4 of sulphuric acid fsp. gr, 1.835) und Go¬ 
of ferrous sulphate, decanted after three weeks and diluted 
to a litre. 

lUnrl lljhllvfl Tmiiilii Ink —Goo parts of oxidised 
tannin solution mixed with a solution of Go jmrts of 
ferrous sulphate in 350 ]sai-ts of water, filtered after 
three weeks and diluted to a litre. . 

l-'or coloured copying inkse-tbese iukk are inixeQ with 
various aniline dyes, such ns iihenol blue 2'5 parts per 
litre; G of PouerDu red; G of aniline green; I '5 ol plienol 
Uue'and 2-5 of aniline gri-en'ffor blue-green); 1-5 of 
pfaenorbhie and 2.0 of Poiiuoau red (forVitili-l), Ac. 

«> 

+ 1873, MX. jW. 

t Pharm. 1897^11. CSj * 

!; ibid, ix 683. ’ 
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Jmliiir Coii^hiff A .k.—M aay of tho commercial copy¬ 
ing inks are prepareo from aiuliiic cojoiirs, which, being 
soluble iu water an<f not undergoing oxidation, enable 
copies to be taken at ally subsetjuent nerioS. ■ 

DlHi rii^t giv«iB the following foriSulx fbr «ch aniline, 
copying inks 

Viiild.—20 of methyl violet, 3 B, in 940 of warm water, 
with 10 of sugar, and 2 of oxalic acid. , 

Jtliir.—to of resorcin bine in 950 of water, with 10 of 
sugar and 2 of oxalic acid. • , 

fiVd.—Kosiu, 25; angat>, 30, in 100 of cold water; 
snbsequently fdUTt'l. 

The following dye-stulfs* nannfaetnreil by the /w/diVAr 
Coinjiiiiiii aixasuitable for copying inks:— 

Violit Lds. — (a) t'r/intiil Vinlrl, the hydrucliloride of 
hexainetbvl|iarai'usaniliue. 
f/i) Millujl i'lWft 0 and HI. extra N, which arc of 
similar chemical com|iaailinn. 

Grefu liil.iu—l>immuil Urnii, B and G (ef. p. 117). 

Itid IiiU.—Ditmoiiil Mmiailii and Miiiienln I'uirilrr, 
which are mixtures of the hydrochloride and 
nci'tate ot iiararosauiline. and the corrt'spondiug 
sails of rosaniline resjiectirely. 

Hiifriiiiiiie T. txini, lieing phenyl- and tolyl-toln- 
safmnin chlorides. 

lihvl' liih .— X combination of the above violets, 
greens, and reds with chrysoidine (diamido- 
aaobensol hydrochloride) yields a black co|)ying 
ink. 

Patent Copying Inks.—Numerous Biitish ])ateiits 
have been taken out for the preparation ot copying inks 
and iiifiers. of which the •following are the more im- 
imrtant. ^ The modem method of copying by means of 
pressures and a Sjtecial ink is due to ^imiv U'alf, the 
engineer (Hug. I’afc, No. A44; 1780), whose copying jfress 
was of the sandi form as in use to-day. The odSiuon of 
glyceriSwosTirst (^aimed by //iwi/(liif'. Bat, No. 1132, 
1858), wbilst Jiff/jr/t (Eng. I’at., No. 1213 j 1S62) added , 

i’taAs. .I'lswa/, 1S97, r. OSj, 
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iiiolftsses anil an mtrart of iiIhriuiMcJl bp«]b, in addition tc 
(jlyceriii. The iii» of {'lyoerin was also I'lainied by ll’iii- 
iJoiii (Eu),'. I’at., ii/}6: i85!t).by (Hiiji. I’al.,No.47; 
l8(^;). and liy (W/i (Hiij;. I’al.fNo. 324;; iSyi). Tn 
Ciiiiriiil mill j,illrif\, patent (No. 20ir, indijpi 

carmine, aniline black, {rljcerin and ina^mesinni obloriile 
are added to an ordinary imn {mil ink; whilst the addition 
of a deliijnimcenl sfdt.siich os aniinoniiini nitrate, nilhthe 
glycerin'is protected by I'lnirinl (Eng. I’at., Na 10,401, 
iSyo), 

Aniline dje-stulla enter into,the coinpositioii of several 
of the [latented inks, lh.at of Kin'iinniuil llimil, (Eng. 
I’at., No. 4(106: 187.S), ronsjsljiig solely of an .iijiieoiis 
or alcoholic solution of an .aniline cgloiir. 

Copying inks in the form of a |iowder wre p.atenled 
la AV/ii/i/(Eng. I’nt.. No. 1)^4; 1.876) and la jiinih-^ilm 
(Eng. I’at.. No. 158(1; 18y.S),the latter being prepared bj 
evajKirating tn dryness a solution of aniline dye with 
sngnr. gum. Nr. 

Copying Papers.—(If S|iecinl copying (sipers tli.il of 
J'l/fiiil (Eng. J’at., No. 10,1)05; "as Jirepared by 
tnating ]ia|)cr with a .saturated solniion of gallic arid, 
and was used with an iron ink. In /.’.n/.s' jsiteiit (No. 
17,373; l.S()0),tlie ]ia|wr consists of (issue paper satnra(ed 
with a solution of loaf sugar and silver nitrate in a 
lui.xtni'e of water and glycerin, whilst the ink. is an iron 
gall logivood ink containing glycerin add M'gidable black. 
Holh of the .above inks are .stati-d not to reipiire a laipy- 
ing iircs.s. 

Another s]iecial copying |iaper is that probs-ted by 
Ihvirii (Eng. I’at, No. 3S07; li)00), wliieli is coatial on one 
side with hardened gelatin, and on the other with a 
deli(|uescent s.all such as calcium ehloridu and a solgt ion of 
a substance not afli-cted by onlinnry ink. This paper does 
not rrijnin' damping. > 

Copying Ink’Penoils.—Then,'consist o( a liase, siirli ns 
powdmiel graphite and kaolin cla\ nii.vd^wilh a veiy con- 
eeiitrated solution of methyl violet or otliee aniline dyis- 
stnir into a paste, whioh is pivssed iiihi a'.icks and dried. 
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materia! is less snitjlile. I’lyvisioiial protection was 
claimed by Nit (Ung, "at,, Na 4090.1*74) for a copying 
ink ])oncil pi'epared in>lliia way. ■ * 

Hanifold Copying ,Apparatus. — Tlio well-known 
simple apjiaratus jciioiMi ai, n i/iiijili ia#mmi^‘(l of a still 
gelatin bointbidi reoiives tlie ini])reBsiou of ILo writing 
and enables sevend copies to be taken. The ink lumally 
consists of an a(pieuus solntioii of metliyl violet or other 
soluble aniline dye This lyjs* of eopyuig ai>iiaratim was 
patented by Umjitil in i.Syg (Kng. Pat., No. J256). tlie 
block consisting of gtdatin, glycerin, molusst's or Ibigar, 
acetic acid, and iron ovidt, with sodium bisulphite to 
prevent decomposition of the gelatin. Special aniline 
and met.allic inks for milhifold copying n|j])araiiis were 
also patented jiy Hunll (Kng. Pal.. No. 4187; 1.S79). 

Another copying .ipinratiis of the same ty{x', protected 
by Miiiilll (Kng. Ihit., No. 948; 1881), contained glycerin 
and chrome alum in the jelly, whilst the ink contained a 
colour, such as indigo mnl a uranium salt, and had a 
chemiral action on the U'd. 'The impression produceil on 
the Issl w,as enjiable of receiving ])rinting ink. The 
drawback of gelatin cu])ring ajiparatus is that the jelly 
scsni Ixcomes saturated with the aidihie ink .'tud is no 
lunger en|Uih 1 e of yii'lding clean copii's. This is obviated 
in (he apparatus piotected by,s'w(M( Kng. Pat.,No. 7149; 
1888;, which consists of a slab composed of nmi.\tnrenf 
fhina clay, nlareh,,glyci'rin. and water, from which the 
impression can lie completely removed by means of a 
s]s)uge after use. ‘I 1 ic ink is a solution of an aniline 
colour in a niivtniv of water, alcohol, and hydrochloric 
acid. 



('JIAITKJI xni. 

.MAUKIXC INKS. 

CONTENTX.—The jn)« pifltil of* Krw (innuirla-Till' linliiiii 
iiiiirkiti}; uul Tlu* tmt-l<hu» loMnutfUilMii -lihiin 

M'lifniijn- RbiihriKlinkiM ()llir*r y‘in‘tiil)l(* jui(r'»>Cliemical 
marking inka-SitviT inko- (mill innrkiiif' ink*' Plniiiiiim 
niiirkiiit; lIlk^■ Mark^liLMtlk!ll'otltulQinsrofll<'^lllKitl^ VKtItiio 
timrkini! iiikii^Iiiilitrcititi mni'kin); t»k^ - MixtifiiM- iiiiirkinu: 
ink Kxuiniiuitii>n nf nurkini; ink -AInrkitm ink irnrik 

NaTI KAL VKIiKTAIII,K 1\K-A 

NmKKors plants rontaui a jiiin', which is nxidisi d on 
exposure to the nir, yielding block or bnnvn pigniciits, 
often of greot dnrabililj; and such natural inks liave Iieen 
eni|)lnred in various parts of the world, either fur nriting 
or for marking linen. 

Jiiiiii lfl' quoting from ancient Chinese documents, sbites 
that i)rior to almut cCpy li.r. the Chinese used a kind of 
vegetable varnish for ink, and not the product which is nor. 
known as Chinese <v Indian ink. It is probable that tliis 
ink was the juice of a spedes of Ithun {riih iu/ni). 

The Ink Plant of How Granada- .According to 
Jt)lttnnii}\ the juice of tVo’/eWe lltt/uiijtilnt, kmiwn locally 
udmiiei, 01 the “ink plant," is at til's! red. but rapidly 
changes in colonr, becoming deep black ’u a few hours. 

The juice can be nsed as mk withnuhany treatuient. and 
gives a very stable writing, whieh is not ulTecled by sea¬ 
water. JiiliMiji states that all the older doc meiits in 
Spanish South America wen- Written with this ink. 

ItVnlso a native of New Zealand,'when' too it goes by 
the name of the ‘/ink plank” 

• /wf. r//.. riilniil. |t. X. 

• + ! mtcmf VorknSi)}. urt. hi. 

^ Jhrf.nj J*Iiiiiih,]k ij 2. 
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The Indian Harkirg Nut-^lTie frnit of the Indian 
tree Ammnlhiui oiv, which is iiyw (enned 
rtiqttit titiiininlniHi (Ki^. 42), has long Ije-'n^nowu ns the 
" niarkiiijf imt,” from tl* fact that its jiiiee makes a vyy 
dark and dw. Iile utain on linen or ])a|>i r. 



Kib. ©.—Itsliau iiiurkius mil 

The tree is found timraghout the hotter parts of India, 
thongh not in 'eylon, and is also met with in the West 
Indies and in Northern Anstralia. The ri^s frnit is yellow 
in colonr, and iseatej after roasting by the nntivcf As 
met with in co*nnierce it is» black oval or heart-shaped 
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Bnbstance, aliont'2 cm. in length, and the some in breadth, 
and I cm. thick. The white kernel is covered by a reddish 
pellicle. 

The nativef prepare the ink from the nnripe fruit, and 
nse it when mived withqnick lime foruiarkhi^ cotton and 
linen, on which it prodnces a very permanent mark.’ 
The dried juice is also e.vtensiveiy employed in the 
manufrcture of a black varnish. 

//rtciVf found that the juice recjnired warming to make 
it ilo*' freely. The writing done with it was first reddish 
brown, but rapidly became dtep black and was very in¬ 
delible. 

The brown oil from the mesacarp dissolves in potassium 
hydroxide solution, giving a green solution, whilst the 
alcoholic solution becomes black on the addition of liasic 
lead acetate. 

The juice has a veiy irritant action upon the skin, 
producing symptoms similar to ecsema, and the same 
efiect is said to be produced by the fumes given oil on 
roasting the nnt. 

We have made a number of exiieriments with the dried 
nuts. Tlie black viscous juice surrounding the kernel of 
these had a characteristic aromatic odour and produced 
a light brown stain, which gradually darkened on expqsure 
to the air. 

A decoction of the broken nuts in boiling water 
rendered alkaline with ammonia yielded a dark Iluid, and 
the characters made with this on paper or linen weiv 
dark brown, and very i-esistant to the action of ivi^nts. 
ITiey were not removed by bromine, ox.alic acid, or 
hydrochloric acid, whilst alkalies rendered them darker. 
They were soluble, however, in ether. . 

method of preparing thetiuk was ts extract 
the nut with a ndxture of absolute alcohol and sulphuric 
ether to evaporate the extract to the required ppusistency. 
The writing 'done with this Iluid oiv the linen was 
moittdned witli lime water or an alkaline solution to turn 
it black. Kindi ,found that it was capable of resisting 

* vs/aiDi'-- ft murk, au/t xefini-lnjit. 
t LTCg. |>. 329 

I fMilst.Jairii,, 1 ^, clii. 158 . 
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boiling with hvilrocfi oric aciSi and pdtaasinm chlorate, 
though rendered fainbby the treatment! 

The Cashew Hut—'J^is is the fruit ot auother member 
of tho Anmmliiimr, A. imih'uMr a tjee somewhat 



jjljr. 43.—l^ihhew uut 

resembling the waldtat in sise and apjiearance (Fig.'43). 
It is fou'd in IndiSj tho AVest Indies, wd tropical parts 
of iionth America. • 

The kidney-shaped 'mit is about an inch in length, and 
projoclB from a' des^ pear-shaped fruit-stalk. The mi&y 
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juice in the stem of tlic tree Iiecoiiies hard ami black on 
e.v]K>snre to the air, anil is lu^-d locally ns a vaniish. 

in lydy foam] that the dark viscous juice, within 
the nut when apiilied to cotton or linen gave a brown 
stain, which Wits very permanent, but did -oot lieconie 
black upon cxpo-sim- to the air. 

'I'lie brown oil in the fruit is soluble in potassium 
hydroxide solution. On tn-aling an alcoholic solnlion 
with liasic lead .acetate a ivd jirccipitnle is obtained. 

1)1' Iti 47 SliiiiMir sc|)arated a vesicating |)rinci])le, 
which he termed I’uM (('jilliiOj), and a reddish rellow 
oil, which hetenned Aimuntn iinil. 

Ehns toxioodondron. - -This js a poisonous plant, origin¬ 
ally indigenous to N. America, where it nos known as the 
••poison tree" by the natives of ('arolina,^i’'and to .lapan, 
where tiu' juici' has long ls"en used as a varnisli,+ 

The milky juice rapidly darkens on c.xjKwiirc to the air, 
and has freipicnily been renimmeialed Us an indelible ink, 
especially for marking linen. Thus the ,(W«' .l/e;#>is* 
stated that he had nunle experiments on this ]«iinl, and 
found that the writing still remained black after live 
years, during which jieriod th« linen was rcjicatedly 
washed. 

The ])lant, which is also known .is the /Hiimi in/^aud 
liiilmi Mil,, grows to a height of wvcral feet, and 
pixduces small green tlowers (I'ig. 44). Tiie leaves aye 
employed commereially in the manufactnre of a black 
stain, and .w colleetixl for this ]inri»8e from ^lay to 
July, whilst the plant is in bloom. The juice of flio leaves 
will raise a blister on the sk-iii within forty-eight hours, 
and even tho vapours given olf by the living plant, 
especially by night, iirodnce vesiculiir ernjdions on the 
skins of certain people jieiHilinrly sunsitive to its effects. 
J’liirhir found that the acrimonious vapours emitted 
during the night contained hydrtsuirbons, ynd would 
Ignite when brought into contact with a flame. 

AVd/b 7 , who examined the eoDslitufots of the plant in 
1858, fonnd that,it eontained an “iron-groening'’ tannin. 

* /♦«•, rrf. 

f Miller, Tnitm, lt»g. Nr.. 7755, n))^. 161. 

J/ir. rrf.. xli\. 157.*' ' ' 
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In 186$ Muixeli mnf isolated a volatile substance 
wliicli minced silwr eiitrate eolation and gave a arhite 
lireciiiitale witii lead ofetate. and a a^hito precipitate, 
taming bl^tk on lieating. with uiercnmns «iUs. To tliia 
enbstance ll’iey gave tlie name of hn imlrnJrir imil. 



Fi|t, ^4,> 

Their results w«r(»confini)ed in 1S83 by iVi/i(/)rip,‘w!io 
also fourd that the add ga^e a red (yloar with ferric 
salts. 

The blact stain prgduced by the jnicc of It. tofiivieiulroH 
p. 13S2. 
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cannot be removM by the treatment with alcohol or soap 
and water, but dissolves in ether. , 

Bhua Venenata.—^This is a shrub which grows on 
marshy ground in North America, where it is popularly 
known as the fHmm mimidli. It is nsiiall} hrom :o to 
• 5 feet high, but sometimes reiu'hesn height of 30feet. It 
has a dark grey bark, and prodncee greenish-white 
flowers and berries. 

On making an incision in the bark a thick white, 
opacjir.', }iungent thud exudes, which on ex]iosnre to the 
air rapidly becomes black. When this lii|uid is boiled 
with water the volatile constituents are expelled, and the 
ivsidiie can be used as a bkiek ramish, similar to tliat 
prepared from the Itlins nniirin of .lapan. 

The poisonous SMnptoms caused by fue juice are 
siniilai' to those produced by lllmx Inrimhiitlmi, but 
many persons ni'e quite immune to its clfects, whilst 
others are more alfected by its emanations than by those 
of It. la'imiltiulmii. 

The worktnen who use it as a linishing varnish for toots 
frei|nently suffer from its action.* 

^us radicans is a variety of II. hu imilniilivii, and not 
a sejrarate species. It jirodnces round greenish-white 
lierrie.s, and its juice has similar projierties. 

Other Vegetable Juices.—Ws in 17G3 made 
numerous experiments to detennine the jrermnuency of 
the stains produced by the juices of different jrlanta. He 
found that tlie milky juiws of ]inp]iies, dandelion, hawk- 
weed and sowthistle gave brown or brownish-red 
characters, but that these were readily removable on 
washing the linen. 

The colonrieBs jnice from hop stolks, qn the other hand, 
gave a very ]iormanent pale reddish-btown stain, e 
Slw ji'irr. —The jnice fmm slws used by itsidf gave 
a pale brown stain, whilst with the juice used if cimjuno- 
tion with alkali' a much darkhm stain was produced. The 
fresh* jliice, on baking, became red,*'ivid when applied 
to linen gave red stains, which became bine or contact 
with soaji. These characters were very permanent, and 
had only become faint after long contjfiued washing. 

AlillsinuciL Att/mniii ^fdieiH}t jr. 37. 



MARKING INKS 


199 


CUKHITAI, MaKKUK! Mh. 

SilTer Inks.—Of thefcffereiitsnlisfiuicf's^hat have been 
ein]iloyed11i aiai'king inks, tlie best knonp and most com¬ 
monly used lias been a solution of a silver salt, the reduc¬ 
tion of wbiob witbin tbe fibres of tbe material has left an 
insolnble black deposit of a more or less peraianent nature. 

The earliest inks of this type required tbe linen to be 
previously treated with what is biioim as a jmaurt and then 
dried, but these have bees entirely sniwrseded inks 
which are reduced by passing a hot iron over tbe writing. 

An ink of tliis eai'lier typs w recommended hjltrimnuii* 
as Into as the year l8yo. It contained i.6 parts of silver 
nitrate. 2 pai'ts of gum artibic, J part of sap green in l6 
parts of water; whilst tbe ponnee consisted of 2 parts of 
crystalline sodium l arbonate and 2 parts of gum in 8 junta 
of water. 

A similar ink intended for use with steel pens , was also 
described by Jlrimi'uii. It was prejjiired by dissolving 2 
jui'ts of silver nitmte and parts of gnm in 5 parts of 
ammonia solution .and filloringthe liquid, a little magenta 
red being added to impart a temporary colour. The /wrouv 
for,tliu ink contained 3 parts of sidinm carbonate with 
2I jiarts of gnm in 9 juris of water. 

.. Jlnhemurr Mnd iii;/ JiiL —Tliis was prepared by adding 
a solution of 31 juns of silver nitrate in water to a sohi- 
tion of 50 juris of sodium carlxmate in water, collecting 
and washing tbe precipitated silver carbonate, tritarating 
it with tartaric acid and addmg snfiicient smmonb soln- 
tioii to dissolve the silver tartrate. Tlio ink was then 
completed by the,addition of 15 juris of archil e.vtract, 16 
parts oh white sugar, and 50>parts of gum arable. With 
this ink no jirevions preparation of the fabric was neces¬ 
sary, a h^ iron being juMed over the writing to start the 
redaction. 

.Some time afterwards llmir (Kng. ?at., No. llU 74 ; 
1846) claimedrihe use of a marking ink ^he basis of which 
was also silver tartrate., Tliis was prepared by rnhbing 
together ill a mortal eqnid parts of tartaric ocidaad silver 
1870, CICT. *8j. 



200 ' INKS ANB THEIR MMUFAOTUUE 

nitrate, tlien adding water,' and finally nentraliwng the 
fi(|md with antiuodia. In this process the somewhat tedions 
, operation of washing the silver cnebonnte, ns in Jltilinmrh 
piwess, was th'spenfed with. , ^ 

riaim was also made for the addition to th'is ink of an 
ammoniacal solution of a gold salt, so as to lender the 
writing proof against the action of solvents for silver salts. 

DIfIrrirh (i^7) recommends a solution of 25 ])arts of 
silver nitrate anil 15 of gmn in Co parts of ammonia soln- 
tion, dith the siibseijiient addition of 2 parts of latnp-black 
or indigo as a temiwraiy colonRng-matter. 

The ink is nsed with a i|aill j>en, and the writing is fined 
by jinfsing a hot iron over it.' t'ly increasing the iimoimt 
of gnm to 25 pits, a riiblier stamp can be used with the 
ink. 

Vddiiii/ InL ' conshited of S jsirls of silver 
nitrate, 4iiarlsof sodinm carixmate, and t parlsof co]ipr 
nitrate, in too parts of ammonia solnlion. 

Hiilli'ii (Eng. I’at., No. yy.S; 1S5C, I’mr.} claimed the 
addition (if platinum chloride lo a silver marking ink. 
with the object of rendering the charactera more pr 
manent. 

A'wdt's iliitkinij Id^ consists of 11 parts of silver nitrate 
dissolved in 22 prts of ammonia solntion and mixed with 
a solution of 22 prts of sodium carbonate in 12 prts of 
water. The ink is then thickened by the addition of 50' 
prts of gum and coloured with 2 jiarts of sap green, hlarks 
made with this ink on linen gradually darken on e.vposure 
to light, bat the process of reduction is nooelerated by 
heat. 

,Wivr I'hliiriilf Mtifhiuj ]d\ —The linen fabric is first 
prepared witli a 20 pr cent, solution of .sodium chloride, 
to which has been added 50 per cent, df gimi arabib. The 
ink is prepared by dissolving I part of silver nitrate and 
2 prts of gum, in lojiartspf water, and adding a little 
indigp carmine as temprary colouring-matter. The silver 
nitrate m tho ink reacts with tlie souiifm chloride in the 
prepred linen, forming silver -chloridf, which is reduced 
on eiqiosuro to sunlight. 

• Dhfflfr'K Jtmrf.. friii. 157. 

1K59. cliii. 393r 
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Xiihi^B iMing Very black cbaractera are pro- 

diiopil by an ink oonsiiting of i jnirt o' silver nitrate anO 
6 parte of gum arabio^n 0 parts of watei, on linen pro- 
vionsly p^jjwrrd witli a solntioii of i nart o' sotiiiiu Iijpo- 
snlphite ami' 2 parte of gnm in i(> parts of water. 

Oold Karki^ Inks,—One of tlie best known gold inks 
is based on the formation of what is known as the purj)/'' 
of I'limiH. The linen is prejared ly treatment .rilh a i 
per cent solution of stannons chloride contniuing lo per 
oent of }pini, whilst the ink consists of a i per cent, solu¬ 
tion of the double cldoride of gold and sodiuin. to which 
also has been added io pu- cent, of gnm. 

If the fabric be laepan d with a 20 )ier cent solalion of 
oxalic acid containing 40|ier cent of gum, instead of with 
the tin solution, the gold writing has a metallic Instre after 
being ironed and washed. 

Gold marking ink is more ]>ermanent than silver ink, 
and its addition to the latter was jmtented Oy Iteade 
(xiipill). 

Platinum Harking Inks.—These- are prepared in two 
solutions like the gold ink. 'Hie fabric is iirst treated with 
a mordant containing 30 parts of o.vnlic acid imd 30 parte 
of gnui in 100 of water and dried. The ink, which consists 
of w part of plutinnin chloride and 2 parts of gum in 10 
parte of waj^er, produces red marks on the prepai-ed linen, 
■which should be W|I 1 washed as soon as tlie writing is dark 
enough. 

A pnrple platinnm marking ink described by Jldimiun 
(/>«, I'd.) contains i part of idatinnm chloride in 16 jiarts 
of water. The linen is first prepared with a solution of 3 
{■arte of soiUnni carbonate and 3 parts of gnm in 12 parte 
of water and dried. After tlio letters have been written 
on thif jirepand surface and have dried, the place is 
moistened with a solution of i part of tin chloride in 4 
parte of water, which changes the writing to reddish 
pnrple. , , 

■ Harking Ink#chntaining other Hetals.—Tn addition 
to platinum lAd g^d salte which hav* been uwd either 
alone or if conjunaion with silver salts as constitnents of 

Sinillrr^iltliB. , 1S67, rlxivv. 3^ 
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marking inks, and which are-obvionky too expensiTO for 
general use, nnmerons other metallicKxnuponnds hare been 
employed for tke same pnrpose. ,TbnB in 1878 llirlimn 
' (Sn^;. J‘at.,NQ, 5i3g)pr(4ccted an ink contniiiing a salt of 
' vanadium with >n oxidising agent composed of metals 
or salts preferably those of nickel and copper, to net as 
mordants. 

.' 4 ((d».(Eng. I’at., No. 1838; 1880) has produced solu¬ 
tions which he claims to be good marking inks, by tho 
action *f jiolyanlphides of heavy metals, such as'those of 
iron, idne, or copper, on urgnnih snbstances, such as non¬ 
volatile fats or sawdust, in the presence of a suitable 
metallic bydrD.\ide or snl]ihi(te, e.y., sodium hydroxide or 
sodium sulphide. 

Marking inks of various colours were protedled by hiii'i- 
/*»■/■ (Eng. I’at., No. 594b; 1883). These consisted of pig¬ 
ments, snch os gas-black, vermilion, ultramarine, cadmium 
yellow, and emerald green, mixed with a suitable propor¬ 
tion of allinnim, anil incorporated with a liijuid base com¬ 
posed of salicylic acid, turpentuie oil, spirits of wine, 
glycerin, and water in approximately specified projiortions. 

In a subsequent patent (No. 751; 1883) taken out by 
/[irtmiii and the lursis of the ink made from 

the.se jiigmenls was a solution of india-rubber in carbon 
bisulphide, a little essential oil being added to prevent too 
rapid evaporation. The faliric was heated offer marking,. 
In yet another method, protected by {he same patentees 
(No. 753; 1883), the mixture of pigments and albumin was 
added to a base consisting of 5 to 8 grains of arsenic pent- 
oxide, 10 grains of turpentine oil, 6 drachms of glycerin, 
and I oz. of water. 

Diuiilrgs llirlimiiiili’ MurVniij /a/'(Eng. I’at., No. 648; 
j 883 ( consists of a soluble saIouriug*matter mixed with 
gelatin and potassium bichromate, this lost constituent 
being reduced on exiiosing the writing to the Mon of 
snnhght. ' ’ » 

Miidimi Id-. —An ink wiUi recommended by 
Ituih-r* in 185C as,adhering well to the linen; and resisting 
the action of both acids and alkilies. 'It was prepared by 

* hinjiWt JmA ., iSsd. evli. Mol 
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diBsolTmg 5 parts ol ’molyb^ic* oxide ill sufficient hydro¬ 
chloric add, and addipg 6 parts of gnntambic and 2 ports 
of sweetwood extract (Ar/r/Wdr) in 30 parts of water. 
When the writing waS diy the h'reu wa^treated with a 
solntiondl in chloride. 

Cojijirr Miidhiii //is.—The predpitats obtained on 
tirtiting a solntion of copper chloride with potassium hy¬ 
droxide is dissoleed in as little ammonia solution ospossible, 
and a little dextrin or gum added as a thickening agent. 
The writing done with this ink becomes black whoa a hot 
iron is passed over it. • 

Hiiffirn (JSng. l’nt.,Nc' 1744; 1859)protected a process 
of making an ink for marking cloth, pajier, &c., by immers¬ 
ing organic fibrous niateiid, sncli as silk, in ammonia 
solution rontaining copper, and admitting dr throngh a 
small opening from time to time. 'The solntion of silk in 
this “ copiwrised ammonia'' was describeil by the inventor 
as a “ lus^us black ink.” 

A Jlliir luilrlM Id- recently described * consists of a 
mixture of a silver and a cop|ier maijdng ink. (/<) Silver 
nitrate 10 parts in 30 parts of ammonia solution. (//) 
iSndium carbonate 10 |)arts, gum arabic 15 parts, and copper 
anljihate 5 parts in 40 parts of water. The two parts (//) 
anjl (//) are mixed together. 

.Viiiujiiimi' Miidiii!/ Ink.—Itnuiiiiii (Jiie. rit!) reoom- 
inends the fbllowi^ as a cheap brown marking ink. The 
linen is first prejmred by treatment with a solution of 1 
part of a ferrocyanide and 1 part of gum m 3 parts of water 
and dried. The writing is then done with a solution of 4 
paits of manganous acetate in 12 ]iarts of water, and the 
linen finally treated with a solution of 4 parts of potassium 
hydroxide in 10 rarts of water. 

Tliise causes roe separation of manganese hydroxide, 
which is gradually oxidised, forming a dark brown manga¬ 
nese oxi^. 

This process is manifest] J too complicifted for ordina^ 
use, and the treatment of the linen with strong Chnstie 
alkali aalutiommust have an injuiions elject npon roe fibres. 

Aniline Karkiil^ ln)u.—An ink in one solntion is 
obtained By thoronghly mixing 2 parts of anilin6,blaok in 
' >*pfli Jeer 3'i ‘SOS. 
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40 parts of strong alcohol (()5 per a-nt.) containing 2 parts 
01 iirdrociiloric acil, ami adding a ■'oliitioii of 3 jrarts oi' 
slirllac in 150 jiarts of tlio strong, alcohol. Tlir writing 
'dunrwith this jnk iS|nol n'lnursd liy water, but W nut very 
'n-sistaiit to the artiim of alhalies. ' 

Aiiilliii hi,.*- -This ink de|iends on the for¬ 
mation of aniline black within the iikrcs. 

It consists of two solutions, which arc kept separate 
until just before list'; 

(«) i'lijijur -(VipiKT chloride, 8,53 grins.; 

sndiiini 0111011110. 10.65 grins.; and aininouinni chloride, 
3.35 ginis. in to c.c. of water. 

(lij -liiiliiii Siiliiliiiii. —.\nillne,hydrochloride, 20 gnus., 
dissolred in 30 c.c. of nater, and mixed with 20 grins, of 
a solution of giiin arabic 11:21 and i gr'ii. of glycerin. 

For use. 1 jiart of (■') is mixed with 4 iiarts ol {h). The 
writing on linen first ap|S‘ars gii'eii, and then gradnally 
Ijocoiiies black on ex|iosnn' to the air. 'I i.e change takes 
place at once on heating the fabric, but it is adrisable to 
hold it over steuin, 'Uiice dry heat tends to nnider the 
marked places brittle. Finally the placi' should la* washed 
in soapy water, which renders the writing bine-black. 
Idarking properly done with this ink I'e.sists the action of 
acids and alkalies, and c,au la' frtsjn.ently washed witlnut 
being rendered niiicli fainter. 

Indigottn Marking Inks.—The so-called indigo blue- 
when pure is known in chemistry as iiiiliiiiiliii (('|,,ll|„X..fbl. 
When Diis is tn'utcd with a reilncing agent it is roiiverted 
into a colourless compound, /wbgo irlilh (('nilli-NAbh 
which is readily soinble in solntions of alkalies, and has 
only to be exjioscd lotheairto la-gradu,illyu.xidiseil again 
into the, in.>ioluble blue cuiniiound. 

An indigo marking Ink base .1 on this tivactioii is pAi|iared 
by trentuig a mixture ol 20 i>arts of indigo blue powder 
and 40 parts of ferrons sulphati' with a solution of«40 parts 
of asdiiiin liydroxidn in 200 jiarfa of water. The whole is 
then I 5 ft for si'voral days in a well-corhei Imtlle, which is 
sltaken from time tji time until >the rediictioh is I'onijilete, 
and all sign of blue has disappeared. * The li(|uid is then 
decanted) and 20 parts of gum arabic added lo i [lart 
e tliHglfrii iHilgl, Jubrit,, 1867. ekv'iii. 7 tf 
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of a saturated solnt >1)u of I^tntiis to form the provisional 
coloiiriofi-inatter. 'j'liu writing done wjtli this ink is soon 
oxidised by tho alnios|)lieric oxygen, i^d eventnally 
becomes dee|) like, flie same o.xicliil ion gradnally Ijkes 
place in flu* ink; with the formation W .a oliie deposit in 
tile bottle. 

A nnirking ink patented by •/»/iimii(l')Dg. l‘at.,No. lyyi; 
1880) is based on the synllielical forniatinn of indigo bluo 
within the fibres of the fabric. 'Jlic inalerial is treated 
with a Siointiou containing orlho-uitro-phenyl-piopiolic 
acid, a redneing agent snck as glucose, and a fi.xed caustic 
or carbonated alliali. The writing is developed by the 
action of steam, which intxjjices a blue colour, or by dry 
heat, which makes it blark. 

Alizarin e Harking Ink.—.1 red marking ink, containing 
the pigment of ni.adderfalizariuej as its basis, was |)atente<I 
by M'lllir in i8ti4 (Kiig. I’.it.. No. 2511). The linen was 
first piepaieil by treatment with a solution of 'iluni. and 
the marking done with an ink composed of an .alcoholic 
extract of madder mixed with an jlkali salt, gum, and 
vermilion. 

Examination of Harking Inks.- The chief essentials 
of a good marking ink are; (1) It shall not injure tho fibres 
of,tho fabric; {2) it shall not lie too viscous to ilow 
smoothly from the pen, and yet not so fluid as to ‘tdii ” 
.p'hflii ajipliifll to the linen; (3) it shall produce cliaraclers 
which rapidly darBen when treated with a moderately hot 
iron or otherwise; (4) the characters shall not fade when 
re|ieatedl\ washed with soap and water, and shall resist 
the action of acids, alkalies, and hleaclung-powder. 

The composition of an ink is of siibsmi'y importance 
ns compared with the results of practical tests. It is best 
to make characters both on .linen and flue fabric, and to 
follow the raanufactiunr’s directions for the snbseqnent 
treatmeid of the inaterisl. 

Markiiig Ink PenoUAr/The earliest jlendls intended 
for marking lineij uwitained a silver salt incorporatefl with 
asnitable hasie material an|J a jirovisionBl colonring-matter. 
In/iiiira’s patent (Ing. l>t.. No. 2316; 1858) plumb^ is 
mentionel as a snitfble substance to he mixed jvith tho 
silvei salts. 
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A similnr pencil was intented hy H'lieoll (Eng. Fat., No. 
379; 1877). This, was composed o^ a suitable clay earth 
niix^ with sih'er nitrate or other soluble silver salt, and 
plumbagulretuj from iuipniities that would cause reduction 
in the silrer salt, ' 

In 1878 Hid imm (Eng. Ihit., No. 5132) adapted his 
ranodinm martcing ink (nnfm) to the preparation of mark¬ 
ing ink pencils, gum, gelatin, dextrin, clay, or other snitahle 
substance bebg added, and the mass moulded into the 
retiuind sha|ie. 

Alarking jiencils fpving diCerent coloured charactero 
were prepared by //jV/'/svm and hiinjlnd (Eng. Fat., No. 
7 J 3 ,1883) from the niarkin)C ipks containing a suitable 
pigment and albumin in a Ii<|uid base of arsenic pentoxide. 
turpentine oil. gljcerin, and water. 

A silver |ieneil also ]>atented by Hid iv*ii f Eng. Fat., No. 
9149; 1884) has a innrking-])oint which may eonsist 
of silver nitrate and potassium nitrate, or in some ca.ses 
amniunium carbonate, fused u ith gum, whilst the other end 
of the pencil containji a muidaut composed of, i.;/., borax, 
wax, and pyrogallol, which is applied to the writing to fix 
it. In a snbsei|uent patentfEng. Fat., No. 15,961; 18S4J. 
claim is made for ae])nrntc jionoils containing only the mor¬ 
dant. .ikniline dye-stuffs soluble in oil. claimed by //»(,(V 
son {miiim) are also made the colouring material in marking 
pencils. For this iiurpose they are incori)bmte<l with 
suitable ingredients, such as gum tragftcanth, kaolin, and 
borax, into a solid mass. Tint linen fabric in damped with 
a suitable oil, such as castor oil. and the writing finally 
heated. 

In our e-xpcrieuce witli certain marking ink pencils of 
foreign origin containing aniline dve-stufis, the writing is 
of a very fugitive character. 



OlIAI’rKU XIV, 

(.AFETV INKS AND I’AI'EIIS. 

<’iiNTiaiTs. -Turious saTety inks— iiiMiuiih iiilh- TrniUV 
(otIkuj Blot™ Ink- ..Siiliilili. ink- Olliw nrlmii ink— 
Bafoty papers with apAiiiQ inks—Patent permanent 
inks—Patent safety papers. 

The ieim ■■ safely’’ has been frequently applied lo inks 
which are snpiwsed lo resist tire action of all chemical 
agents not siifliciently powerful to destroy the paper or 
parchment itself. The importance of sucli an ink in the 
Qise of historical records or legal docu jionts, ike., is obvious, 
and numerous e.N|)eriments have been made to discovertbe 
best fluid for the pur|x)se. 

, It has already been noted in the introduction that iron 
gaU inks may, under favourable conditions, almost equal 
carbou inks in defying the ravages of time, although many 
JjiBtances cs 9 i be citeil where inks of the same character 
have prematnrely Sided, It may be pointed out in con¬ 
nection with tliis imperfection that chlorine is used as a 
bleaching agent iii pajier manufacture, and although 
“anticlilor” (sodium thiosulphate) is used to remove free 
chlorine, cases may occur in which a tmc(‘ of the chlorine 
is left, and would then have an effect upon an iron ink. 

Variaus Safety Inks,—Kyveral of the earlier farmulm 
for producing immianeut writing dnids have already been 
describe^ in cliaji. i., in the section dealing with carbou 
inks, p. 34. 

Inks bij I'reiirh Ciimnimioii.—la'ii^i a 

Commiasion appointed by Varis Aca^^mie des Sciences, 
and induding suolPemii^nt chemists as Gay-Lussac and 
Chevreai,%iado a cgtical e.vamination of all the inks that 
had been pnrposei^ufi to (bat time for the preventiou of 
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the falsifteetioii of writin)', and coacliided that prior to 
1826 noue was satiafactorv.' They were either too thick, 
or attacked the iniSer, or yielded a dejicsit too readily. (){ 
the ditrerent inks siihTiiitted, the ('CniiiiisHiou n'commended 
tlie'two followlop: I • • 

i. lodiaa ink'(4 to 5 prins.) iiii.\ed with 1000 pmis. of 
dilnte liydrochlorio acid (2.010 sp. pr.). This ink iloved 
woll and had good penetrating power, whilst the arid did 
not injure the ))ai)er. 

ii. A Kolutiono? iuanganeseacetate(s|i.gr. 1.074). AVith 
a uiotn of its rolnineof acetic ;pid (too pii'ts neutralising 
ifio of sodium carbonate), thoronghl) incorporated with 
[ndian ink. The writing was then li\ed and rendered 
indelihle by holding it orer nninfonia vajamr. 

The advantage of this ink over t he precedirg one is that 
the pa|K‘r will not contain frn- acid. 

We h.ave prepared earhon inks from thesi* fonnnke, and 
find that the writing resists tlie action of water, .acids, and 
bleacliing agents, in the ca.se of the firet ink. however, 
we find the ipiantity of Indian ink mentioned ipdte insuf¬ 
ficient. AVe used th( finost that we could obtain, and had 
to add at lea,st sis times as much in order to obtain cha¬ 
racters of snfticieut blackness. .Aftiw the treatment with 
ammonia vn])onr the writing beiannes ninch greyer. 

MiirCiilhirh* ii-ed a solution of (lotash and W(Kal far, 
whilst 77 i»msiwT mixed lamivblack with n-solution of 
shellac imd Ixtrax. 

Beainous Inks.—This last ink is very inncti on the lines 
of that described by/tiwmov J.j viz., .shelliw. i j; bora.\’, 
8; gum arobic, 8; lamp-black. 10; and w.atei'. 140 parts. 

The powdered shellac and borax are boiled with the 
water, and the solution mixed nitli the jiowdensl gum and 
lamp-black, and eventually decanted.frtim the Jieavier 
particles. 

In 1837 ]!. Sfipluiis and JS. Xnni jiatenled (Kng. I’at., 
•Vo. 7342) tlie addition of carknpaceous matter ttf saline or 
alkidiaasolutions of resinous substance; to form comjamnds 
not attacked by ordinary dieiuical apmit* (rjde 

* • 

* Amh. fZc (Vim. ft Phi** 1831, \l\iii. 

t Jhii. 

J /✓« KMrni>ii f'irti 0 f^ l895,||i. 141. 
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An ink of this clir Mer is^pfejiared hy boiling lo parts 
of oidinary rosin an 4 lo gxirts of sodjum, ]X)ta8slom. or 
animomum cnrbonnfr, either alone or. piaferahly, nibced 
in equal proportions, wifti too imriw „t wat^-r, and nddjug 
a mixtnro . f 4 ]iart« of jxivnlered ghin, and 2 parts of 
lamp-black. 

Traill’s Carbon Gluten Ink.*— This consisted of lamp¬ 
black and indigo inrorjKirated tritli an acetic acid suliition 
of the gluten of wheat Hour, Tlie gluten was prepared by 
kneading the Hour in a cnrn>ut of water until the«tarcli 
has been seimrated. A fter twentj -fonr to thirt.y-aix honre 
in the water it was digested with acetic acid (sp. gr. 1.033 
to 1.034) in tlie pro|X)rtion o{ 20 to 3 of gluten. The grey 
liquid eventually olitaineilVith tlie aid of gentle heat was 
then used ps Idle medium for the pigment, which consisted 
of alxnit 2 pot cent, of purified lamp-black, and about 1 
jier cent, of indigo. 

An ink altribnteil to Ih i^n'iyr is essentially Identical 
with that devised by Tmill. 

Tivill states that his ink was at once adopted (1840) by 
the National Itenk of Scotland, whicli had recently been 
the victim of numerous forgeries, in which tlie ink on bills. 
&c., had been erased iind other figures substituted. As a 
matter of interest we made in(|nirie8 from tlie present 
aulhotities of that hank in Edinburgh, who have kindly 
jpl'oniied ns that they have no record of any other ink than 
ordinary iron gall Rik having been used by them. It is 
not improbable that the use of Tmilf s carbon ink was dis¬ 
carded on the intiaiduotion of cheques printed with 8|iecisl 
inks, which would change colour it any chemical were need 
to remove the writing. 

y Baudrimont’s Soluble Glass Ink.t—Tliis is an inti¬ 
mate mixture of‘soluble glass (sodium silicate) with 10 
per cent, of lamp-black. The silica, on sc|iarating from 
the ink dhring the drying, encloses pnrtScies of carbon, 
tlins rendering the charaotets permanent* It is aduan- 
tagMUS to removq tlie sodium carbonate formed the 
aMion oithe carbon dioxide in the mr jipon the sodium 

* Tntiit. Itfifl. 1840, x!r. 426. 

t h V Hurm fhntgek i«. 144. 
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oxiJe by first livttmg the’written |h|ierwit1i dilute acetic 
field, and then tlioroiigbly wasliing it vritli water. 

We have femd that the ink thna gm'pareil from com- 
meivial sodinm silicate is miiell' too thick for iiae. and 
rei|nirra to be snitauly diluted n ith water. Ink having a 
8|)ecifie gravity of 1.270 Hows fively from the pen and 
gives very blaek writing. When the dried charaetei’S-are 
treated with water the snrfaee ink is readily naslied ulT. 
but there still remains a greyish writing witliin the tibri’S 
of th“ luijier, and this is not removed by leaving it in 
water for tweuty-fonr hours. If tlu' writing be left for 
twelve hoars before immersion in water much less of the 
pigment is removed. The in^k can be blotted immediately 
after writing without renderin'g it too pale. It is not 
alfeeted by acid', alkalies, or eldorine. 

Other Carbon Inks.—Xunierous other forniuhe have 
been given for the pieiiaratioii of inks of this character, 
but most of them .are only later modilieations of thosi* 
described ,above. Thus, a weak solution of sodium 
hydro.viile is used instead of hydraehlorie arid as a 
uiMliiiin fur Indian Ink ( Jb •jiuijcr] ; and another ink con¬ 
sists of iiiniii-blaek and gum urabie ineur|mrated with a 
dilute suliitiun of o.valie arid. 

This latter ink has not niiicli penetrating power.and the 
writing can lien‘moved from the jiaper byrarefnl washing 
with water. ' 

inUlii’lil (Eiig. I’at. No. 7474; 11.371 iireiinnal lnni]i- ' 
black from a mi.vtiire of linseed oil. t'enici* turpentine, 
and other organic sulistanciei, by llring the mans with a 
hot irun.and collectingthe snot inan inverted cone. I lb. 
of this laui]i-black was nii.ved with i ipiart of vinegar 
2 galls, of hot water, ] lb. of giiin, and \ lb. of shellac, 
and the whole boiled fur tvn mihates.' I'uwdered gidls 
ti 111.) and logwood chips (2 lbs.) were then iutiodttced, 
.and the ink stirred until cold, and exposid for three weeks 
to fhe atinosjilwre in Hat pans, 

Saibty Papers used with Spoci^ Inks.—Tivii// (Ar. 
ril.), ill the course of his ejuierinieiita, touted the jieN 
raaneney of the iWting prodiicml bydifferoiit solutions of 
metallie salts on spcially prepared ])a]iers. Sheets of 
iimiued pajier were soaked tin t(e iulioiving different 
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solations, and then ''lied; (i) An infusion of galls; (ii) a 
solution of potassium fcrn)c;’anit1e; (iiij sodium chlonds. 
solution; (w) sodiun? phosphate soliitfon i (ir) potassium 
iodide solution; and (vi^ixitassium Mcliromate solution. 

i. Cliafliclers on this jmper made with iAiii sulphate or 
copiier solpli.ite were readily ix-movod by chlorine, oxalic 
acid, Ac, 

ii. Firiiieitiiiiltl’ y’rfyw.—Antimony chloride solution 
gave bright blue chnracters, which resisted the action of 
chloruie,,bot were cllaced by amuioiiiu. Iren siijphate 
gave dark-blue writing, cu]g)er sulphate brown characters, 
and cobalt nitrate dee|)-hrowu charactere. wliich resisted 
the action of alkalies, but were bleached by chlorine. 

iii. Satiuu Ciiliiriilr /‘((//i'r.—The characters produced by 
silver nitrate w this paper were removed by ammonia. 

iv. >%hiiiii l‘hmj<liiilf I'lijii'r.—Acetoiii of lead produced 
intense yellow characters. 

V. ilflnllk inliilv foimed in the paper wei. equally 
unreliable, as was also tlie case with chromates. 

vi. Mrhillie mliikiiJfs, whether precipitated in the paper 
01 added in the form of colour^ cAupoimds (lead sul¬ 
phide), to oniiuary inks, weie easily bleached by cldorine. 

JiiiJiiiii siiljiliKli wi« also bleached by cldorine, but 
' when added to an ordinary iron gall ink increased its 
stability. 

Aiitmimii nail CMI tkills iWijnl ,—A mixture of cobalt 
■ nitrate and antimouy chloride ground together and mixed 
with glim water yielded an ink which gave dark-brown cha^ 
act ers on ferrocyanide ))Bper, The writing was weakened, 
but not destroyed, by acid or alkali; but when soaked 
alternately in these reagents was completely effaced. 

Summarising the behaviour of different reagents on the 
metallic compoutlds tried, came to Die following 
conclusions; (i) ('hfor/iirbleadied all with the exception of 
the blue nreciiiitate formed on adding antimony chloride 
to iMtassmm ferroejanide, • (ii) Oxiilie it iil completely 
bleached gull ink^ j’ruasian blue, lead iodide, mfttenry 
iodide, Ipad chremate, and^indigo sulphate, though the 
last offered more wesistanoe. (iii) AWiwoiiy rliloride 
weakened CIS destroyed all the metallic charaetera with 
die exception »f the\timojy ink. Indigo, agam, otfesed 
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contiderable resUlance. (iv) Cmstie iilkalim deitrojedall 
.with the exception of the ^t formed bjr adding cobalt 
nitrate to potaseinm ferro(^anide. 

jPatent Permanent Inlcs.—The .uididan of finely divided 
carbon to ordinary writing inka has been- vlaimed in 
nnmeroiiB patents; by fintf in Eng. I’at., No. 8770, 
of 1840, who added gas-black, indigo and I’rnssian bine 
to gall and logwood ink. In AWA patent, No. 11,474, 
of 1846, the Dse of I’rnssian bine was also claimed. 

An indelible ink|)atented by Shiihm and AeV' i» l!i 37 
(Eng. Pat.. No. 7342) was prejrared liy distributing tte 
carbon in a solution of a resinons soap; whilst Mrhilk 
(Eng. Pat. 534; i860) claimed an ink con8i.sting of plnni- 
bago. with resin, gum, alniii, 'and a suitable eolouring- 
matter. In 1861 ilJirr/n (Eng. Pat. 297a) patented an 
indelible anti-corrosire ink which consistr^ of solutions of 
aniline dyes mixed with finely divided carbon. The ink 
protected by (Eng. Pat.,No.i839; iK74)wascoui- 
|iosed of a mixture of carbon with the solution of an 
alkali silicate. 

A mixture of sugar, aniline black, and snot in logwood 
extract form the constituents of AIwvth's jiatent ink (Eng. 
Pat.,No. 859; 1883); whilst ir/ce-iEng. Pat., No. 9249:^ 
1885) emjdoys carbonised sugar scum as the source of the 
carbon. A solution of snap in water or other medium is 
claimed by LMnilmi (Eng. Pat., No. 24,f>44i t***!**) 
the lb)uid part of a carbon ink. '■ 

Only afew inksof this class not containing carbon bare 
been patented. A/fis(Eng.Pat.,No. 2267: i865)claimed 
tlat an indelible Ink was produced by precipitating enl- 
onring-matters by means of silicic acid, and dissolving the 
precipitate in a snilable silicate solution. In tlkyi hrifh 
and Ilurniliiii (Eng. Pat., No. ifiiCiJ ptotected ( writing 
fluid consisting of turpentine, a.sphalt, resin, alum, bees¬ 
wax, and colouring-matter. 

Aluminium*)iowder with a ^irotective varnisfl forms the 
basN'of IHiiimiii'ii indelible ink (bjiig. Pat., No. 7263: 

' 89 . 1 )- , ... 

Patent Safety Papers.—()ne of <the earliest so-called 
“safetj'” papers mis that deroribed liy A'lVs avj//(Eng. 
Pat, No. 7313; 1837). Th* conkiSted oL paper ipipreg- 
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natod with a aoktioi. of manganese cUofide and potaasinm 
ferrocj’anide, and was^stated to be stained by any chemiccd- 
that woidd romove ink., • 

Jtnllaiiii^i safety paper was inipregnate^with mercario 
cliloride, or a salt of iron or oopiier, wliilst the ink con- 
sIsM of a solution of sodium thiosniphate with alam, or 
alkali or alkaline salts, or of other salts (e.y., iodides, Bnl|dio- 
cyanides, &a) capable of fomiing coloured insoluLle oom- 
l)Oimda within the paper. (Eng. I’ats., No. 86i, 18501 
and 388.* i 86 o ). 

In 1864 JJnildoH (Eng. Wat., No. 2223) claimed the use 
of a safety paper from which the colour was discharged 
by acid in the special ink be used. A patent on similar 
lines (No. ^38) was published by Tlmivrm 1895, Oie 
paper in this ease being coated with colour, which was 
remored .as soon as it came in contact with the ink. 

It is interesting to note that the colour of ordinary blue 
pagaw such as is used for ollicial and commercial purposes 
is discharged by dilute mineral acid; and w o have good 
anthorily for stating that acid was actually in use os a 
white ink on that kind of paper some years before the 
date of Baildiiiia patent. 



CUAITliii XV. 

KYSII’ATIIKTIC INKS. 

(■ftSTC.VT-.—Ili'tiiri—ViinolI-MlII|iH(hfIlr illk'-l':ilc!.t 
ink'. 

Hiskov/. 

Tali term 1,1/ in apiilird tn irritiiik; lliiida 

nrbidi yield eharaeteri! tbnt leiiiiuii inrieilile iniiil iieatiHl 
or treated with koine suitable reaf.'eiit. Such iiikh apiiear 
to have been known in the early days uf the Jioinan 
Empire, for ttnV mention!, milk as a suitalile liijuid. whilst 
refers to the juice of different )ilante. 

The eariiert knowh chemical ayiu|iatlietic inks were re¬ 
garded as acting by magnetism. Tims Jlivimiii'., writing 
in a medical treatise in the early part of the seventeenth , 
century, describes a ■* magnetic lluid’" made from '‘arseni- 
ated liver of snlphiir," and oiiiy visible when looked at with 
‘•eyes of attection." This apiK-ara to have Been nothing 
more than an ink of lead acetate, the characters heiiig 
rendered visible by the action of hydrogen sulphide. 

liifil* also describes these inks, the seend of whidi he 
learnt from Itnmiuiiis. as Iiijim Mmimliir 1 /(ii«/iii,/»i/ 
iigciiin, but points out that there is nothing miraculous in 
their action. They are also alluded to by Olh Mini 
(l6fi9h who denied that tliecv was anything magrietic in 
their action, and by numerous later writers. 

The name appears to have been fiiptusedby 

,Lr ^iirl to describe tiie lead itcetate ink, and the term was 
snbsetjliently applied to all secret inks ff the same kind, 

In 1715 irei: discovered thp use of solutions«f coball 
salts 08 sympatheftc inks, and % Eifnch chemist Uilht 
also gavf a description of them a few jears latef. 

//mtomruai (i-iittriar, if. |i. Ito. 
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Various Bympat ietioInkB.--TliP cliange in the colour 
of cluiractera writ ten,with n solut ion gf cobnlt ehloridelj! 
duo to the fuel tlmt the uink suit loses past of its ivaler of 
crystalli^lion when hfiiled to l2o C'., forming a Jilue 
coinpouiiil. 'and Hint the latter on ex])psiire to the air 
gradually nbsorlB water, and n'gains the pink colour 
wifich is nearly invisible on white pniwr. Hy the addition 
of other salts to the colsdt solution—( ,</.. nickel sulphate— 
the colour of the heah'd cliaraeters is modilied. 

(tubalt sniphocyanidu solutions give gude red (niting, 
which changes to bine on heating. 

The following table gives a list of some of the better 
known substances used as synipitlietic inks: 


('iiliMH 

Ilik 1 

Uisitlmii. ‘ 

1 niiit'k or lirou ii. 

1 

1 

Li'iid fli't'lsilo. 
.Mi'iviirif flilviidf. > 

I’\riiunlt<il. 

SlhiT Mill 

fItilroRiu iil|iliiik 
StaiiiioiMs (‘hloriilf. , 
ihin sulphiili*. 
a\n iilkflli. 

^.\di«Mi ol ht:liO. 

I-- — 

litlU'. 

• 

Wiin’h. 

CtdNiIl iiitmti*. 

1 Iron Milplint)'. 

ItNlilK*. 

OMilic lii'id. 
rotaxMiiiii ffrnr>uuidc. 

Yi'llow. 

* ('o|itH'r fhltn’ulc. 

1 Ifflii sic'Hiitts 

i Aiitiimiih t'hlonclc. | 

(VolloH on hnitiutr). 1 
Hulriodic and. 1 

tialK j 

(InHTi, 

• 

, (‘oIniH i‘1iloriil<‘Mi(lii> 
nickol Mill. 1 

• l^■(n!>^i^tll NiM'tintt'. 

• 

(Artion ot hi’nt). j 

('olilMTTiilnitp. j 


(lotil cldoriih*. I 

• 

Stfltinomi clilnridp. j 

-t__—,- 

. (iold. 

• 

• • 

Muliiiiii rliloridi*. ^ 

1 * .* i 

i • 

Oxnlic ««d (lojAoinit.) * 
On (rtfuting itith but \ 

1 • iron nietnllii' lurtw | 
ih itmilniH'd. 1 

- -5 --- 

-■ • 

• 
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A sympalhetio 'metlioil ifiglit based on a process 
fdrailisr to photojTOphers, by wliinb so-called ‘•magic 
picliores" have been prodnced. A photographic print on 
biomide paper^ afler being bleached in a solution of 
mercnric chbnde ifiid tlius rendered invisible, is again 
made apparent by being placed in contact \ritli blotting 
|)a|ier moistened mitli a sointiuu of sodimn tliiosulplihte 
(“hypo"). It is obvious that writing cxecnted with any 
suitable develo|)er on bromide pa]ier would apjiear and 
disapiunr under similar conditions. 

Another method is suggested by the tluorescence of a 
solution of a (|uiniue salt under ultra-violet light, or of 
other comiwuudi under the inllueiice of radium, X-rays, 
Ac. 

iSyuipathetic inis hitve froi|uently beeif p>it to an 
iugenious ,‘uid perverted use liy sharpers of the racecourse, 
two of whom were recently convict lul of this kind of 
fraud. A betting proper giving the names of horses, Ac., 
is written in two kinds of ink, one of whicli fmies away, 
whilst the other gradually appears. The diaapiiearing 
ink commonly used is a weak solution of starch tuiged 
with a little tincture of iodine, and writing done with 
this soon fades away, whether rx|)osed to the light or > 
not. 

The ink used for the invisible writing is often an 
ammoniacai solution of silver nitrate, which gradually.. ^ 
darkens under the inllitence of light. Vngltivfl dyes hare 
also been used os disap))earing inks, such as - r.g., >|uinoline 
blue aud furfur-aniline, the solution of which gives 
magenta writing, which soon fades away under the inlln- 
ence of sunlight. 

Patent Sympathetic Inks.—.\lthongh sympathetic inks 
are usually regarded as only scieutilichoys, tliey have Ijeen 
apjtlied to several practical purjio.ses, and have been made 
the subject of ditfenint patents. , 

• IntheEug. Ihit., Xo. gjHy’of l8;7, Knuitr describes 
a procdts for detecting any tain]ierirfi' with envelojies,, 
which consists of se^tarating tjie two comkituents of a 
sympathetic ink I'y the adhesiye gnih, so that should 
steam be.applied to ojien the envelojie,fhe twtf Jiibstances 
come in contact and form aneiuk fcaving ^ stsin won 
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the paper. A sis il& device vas patested hy I'ul/ml 
(Eng. I’st, No. 1556^; 1889). 

Olum is made for the use of bidiminatecolntion in Eng. 
Pat. No, 3657 of iSSifthc diavatiers beinc made viable 
by the actim of light. , 

(WeA (Eng. Pat., Na 7472; 1888) has protected a 
iiiAhod of writing irith a saturated solution of jiolassium 
nitrate on a noii-glazed surface, a jiart of the writing lieing 
afterwards touched with a red-hot wire, i’apers thus 
treated are sold a-s toys for children. • 

A sympathetic ink clahned by Ifliiiln (Eng. Pat., No. 
730; 1887) consists of a solution of platinum magaerinm 
ei'unide with a suitable iii^giiu, such ns gum, gelatin, Ac. 
iVlieii e-NiKised to damp air this changes to pink, the colour 
disap])earing^)n applying lieat. 

An invisible ink claimed by TV/iu/ru (Eng. Pat., Na 
213O; 1890) consists of a niULtiire of chalk or similar 
sniistance with water, whioli is used for writing on a 
gliised surface, the characters being subsequently dusted 
over with graphite, lironae iiowder,^Aa, to render them 
visible. 

. (rfff/iM (Eiig. Pat., No. 3459; 1896} has iiatcntedthe use 
of dilute sulphuric acid (i: 17) ns an invisible ink, the 
ws ling being rendered permanently visible on heating the 
paper so ns to bring about snrfnce carbonisation. 

Another symimthelic ink which only Irames visible on 
henting the jajierls described by jlA//h/' in Eng. Pat., No. 
21,99); 1897. It consists of'awnt 100 parts of alum and 
100 parts of white garlic juice. The writing is rendei^ 
visible 1^ heating the paper and cannot be removed by 


wfttcr. 1 

lu KMimaitii’it patent (^a C;27, 1899) pa^r is 
treated with a solntioa of cokalt chloride, and a solution of 
rock-sdlt used as ink. On heating tlio paper the writing 
appears^ pale green characters. In order to det^ 
tampering certmu signs made on tiie paper wth a 

Bolntion of resoi-cgi^diwatoluidine, and these on^ating 

•chanirtwfrom *ed or yellow^nd become wrmauently black 
* bi-own. In a %ubseyueut patent (No. 7367 j 1900) 
has Maimed a process of treating ^per 
with a nOB-lt)’gn«>CQ|>’c salt of cobalt {such as the basic 
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cnrbouate), aiid irntinj> ou it with a isolation of salt and a 
subatnuco sncli as<msgar, which will convert the salt in 
the paper into h hygroscopic salt. ^ 

The sympatlHic process deacrihed by Jiirh iij (Kng. I’at., 
No. 897C; ] 8<79)iConsists of the nsc of two snbstanccs, such 
as col»lt chloride and uiaguesinni platiiiu.q’anide. in two 
layers, one of which Ix-comes visible on heating, whilst the 
other simnltaueously disajiiwors. 



OUAJ^TKll \VJ. 

• INKS FOK SlISCKLLAXKnrs I'rill'OSKS. 

• 

<'nsTi:&TN- Ink powdera and tablets- rottucHnl ink 
|iimdcrt>- Aiiiliiir ink )H>niU'r}> hdi'til ink iitmikni iiint tlrH 
iiikH-Stonoil inks -Sluu •■•inl ink — Iska for rubber 
stomps - Inks for wrmnff on glass -llvdnillimrir iiikh 
—Koin iiil>«—F<N*riM*IiV iH'innl lor pliiN—Inks fbr writing 
on metals Ink for writing on leatber Ink for ivory 
BurfaceB—Ink for writing on wood -Fireproof inks. 

1\'K I’lmilKIIS A5I) Tmii.et». 

The earlii'Kt iiirUiods of prqmrmg u {lon’drr which would 
yield an ink on th« addition of water conaioted of mixing 
togellier the imely-]»wdi>ted ingrodientB of Uie ink. 'Jlina 
Viiiiiiiinrim * in iCfio desoriljM on ink powder containing 
e(|uai parts of iinely ])owdored galls and ferrous snlphatei 
wfth a sufficient (jiiantity of gum and shellac. Obviously, 
ink thus proimred would be very pale and of ixxir quality. 

' A later metliod*waa to evaporate a good iron gall ink 
to dryness, .and to mixtlic ixjwdered residue with water os 
required. The disadvnntoj^ of tliis process is that tlie 
pigment is rendered insoluble by the eva])onitioD, and that 
the ink prepared again from the powder contains particles 
suspended in water instead of being in solution. This 
objection also ap|)lies to ink tablets, which 

were prepared in a similar fasliion. 

Dietrnrh uses his oxidised tannin extract (p. 96) as 
the basis of portable gall injt powders. , ^ 

Logwood Ink Powders. -An old Anstriau patest taken 
.Oht by, Plahi'l tftimed the use of a powdered ink, con- 

* Jk AinmetSui. i6fia |i. 2Ji, 
t UiHtfl r4 sAwr*., 185C. exHi. MP- 

t IhhL, ’?5Q. 158. 
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Bisting of 100 ])aitB of logwood extract witli i part of 
jiotaasiiim biolroiuiite and lO parts of scdiain aalphiudigo- 
tate. 

fWi7/(Eng. Vat., No. io6: made clvip for ink 

powders Tielding ink of difierent sliadea and' containing 
logwood e.xtract or hamiatoxyliu witk varions salts. Thus 
powdered logwood extract with jxitaseium dironiate and 
biehroin.xto yields an ink of diiferent shades of brown, 
whilst by adding ]X)tassiuni oarlionate to the chromate a 
rich hh'e-black ink is produced, the colour being further 
modiOod by the addition of alniu. The use (d copper 
acelatein jilaceof alum gives a blue-black shade; whilst by 
using tin chloride, chrome alum or manganese sulphate in 
place of [mtassium cliromate rarions shades of ]>urple are 
prodnced. 

Dhl'rkh* gls'es the following directions for making 
logwood ink powders; 

IM Logmal /al.— Logwood extract, too; alnminium 
sntphate, 40; ]X)tassium oxalate, 40; ))utassinm bichro¬ 
mate, 3; and salicylic acid, ry jurts, in i litre of water. 

I'M iojfiBea/ya/.—laigwoodextract, 100; aliimininra 
sulphate, 40; )iutassium oxdate, 60; imtossinm bisulphate, 
lo; imtassinni chromate, 5; andsalicj-Iicacid, 1.5 jurts. 

Aniline Ink Powders.—Owing to the readiness w'th 
which they dissolve in water, certain auiluie dye-stnifs 
are particularly suitable for the purimse of ink powders. . 

Viiill in 1875 recommended the use nl nigrosine, which 
was to bi' dissolved liefore use in So )iartB of w.iler; and 
since then aniline dye-stuifa have formed the basis of 
numerous English patentsfrhh' la/m). 

Jiiiimek (/(S', rit.) has also descriiied ink iwwders of 
dilfemit colours prei«ired from aniline dye-stuffs: 

Itlnrk Jd- /‘iHCifri'.—Aniline green J)., 9; IVniceau 
ILK., 8.0; phenol blue, i. 

Ihil hi l‘iitnlrr.—\'oa(»m red, U.IL 
1 llsirii Jiii' Anilind green. 

riiMiihl- VWic.—llienol blue, i.S; I’oncean ILB.^ 
2.0 jiarts. , • • 

DhiHjiim, Vhenol, blue 1.5; ^iiide green, 2.S parts! 


' liir.ril. 
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For copying itik pSwders gi^ntrr preportions of colonr- 
ing-matten to water most b« used nmj aiigar added, f.y.% 
Violrf f-Vz/i/iy Jilt Pmo/ff,—Methyl vjolet, aoj ’sogar, 
10; and oxalic add, 2 ^rls. 

Ilnl id- y’u/rdc;'.—Eosino, 15; ana sngar, 30* 

parts. 

< 7 J/ki’ Vojiiiiiiii Ini' Viiirilrr .—Kesorcin blue, 5 ; sugar, 
20; and oxalic acid, 1.0 parts. , 

Patent Ink Powders and Dried Inks.—The earliest 
patent for nii ink powder was taken out )iy Ko||naii in 
16G8 (No. 258), hut no d(<ails of the method of preimring 
the substance are given. After that date no jiatent seems 
to have been applied for nntil 1867, when i Wri/ (Eiig. I’at., 
No. loC) claim^ the us8 of various dry e-xtincts of dye- 
stuSs and salts, such as extract of BrasU wood with salts 
of tin, alum, tartrate, alkali or add; Prussian bine, 
soluble indigo with suitable mordant; sap green, with or 
without alnra ; saffron with alkali carbonate; e.vtract of 
French berries with alum; and jmwdered galls or pyro- 
gallol or a mixture of these with ferrous sulphate. 

UjllmVii InkPowder(Kng.l’nt.,N 9 .974; i876)contained 
logwood extract, indigo sulphate, and ferrous sulphate. 

In 1878 .hmJmoliit (Bug. Pat., No. described 

af ink powder for copying, which consisted of a solution of 
an aniline dye-stiitf, with sugar, gum arabic, and glucose 
evaporated to dryness. 

y’liyoc’* tablet ftr inking rubber stanijis (Eng. I’at., No. 
3179; 188C) consistsof glycerin, gelatin, or other glutinons 
substance, with an aniline or otherdye-stuff. An ink in dry 
form protected by AiUtton (Eng. Pat, No. 14,388; 18^) 
is prepared by drying a solution of a soluble colouring 
containing gum, Ac., on wood shaving, gelatin, Ac.; and 

siinilw palentsVeregrantedto AVrairfmft and GMmiid' in 

1894 for the process of coating granules of non-porons 
materiM with a pigment and binding material (Nos. 3236 
and 5^). Tha “h clajoted by S/riwa (Eng. Pat, N^ 
21,830; 1897) mijsists of an aniline dye-rtnff mismd with 
' sodinia bicaibonate and a dry acid, the object of the latto 
ieing to cause eflbrvesoence and thui distribute the pig¬ 
ment thjongh the water. 
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STESfii. Inks. , 

Inks mtendrd fnr nsi- vith stmril jilates minim to be 
fairly iliiid, ami to Ti.'1d obaroctera viiidi dry rapidly, and 
are not eo-silj effaced. 

Him- atfiiril Id-.—A inixtniv of 2 [larts of ahcllac and 
2 ]>arts of bonLN ia boiled witb water (say 25 ]iarlsb and 
tbe solution nii.Ned wifb a sufficient (juantity of ultra- 
iuarine,to give the desimi eulunr. . 

Jlliirl, ,%iirll //dv—fi) The shellac and boro-N solution 
described nliove is luiNcd with a suitable proportion of 
lamp-black or nigrosine instead of ultramarine. 

(ii) A mixture of 2 ])ucts of mani'onese sulphate with 
I juirt of lamp-black and 4 parts of su)!ar ii ('iNnind to a 
paste with a small ijnanlity of water, and a little pum 
arable .added to pre conslsteurs. 

Show Card Ink. An ink of siniil.ti character to the 
piecedine inks bos In-en recoinniinided for niarkinj; show 
cords and tickets for shoj) windows. It consists of 16 jiarts 
of osphaltuin. iff paAs of Venice tiirjientine. 4 parts of 
lamp-black, and 40 juirts of tnris>ntine oil, thoroughly 
mixed together. 


hK.s fuk lirnul.ii Smuiw. 

Ilany of the inks used with rnhber stumps consist of an 
aniline dye-stuff in a suitable Iliiid medium. 

Wad /«/.—This ran be piNipand from aniline black J, 
alcohol 15, and glycerin 15 jiarta. It is jionred upon 
the ensbiou of the stamp, and rubbed with a brush. 

Wm- /id-.—Soluble aniline blue, 3; distilled water, 10; 
acetic acid, 10; alcohol, 10; jud gly cprin| 70 prts,. The 
blue is mLNcd with the water iii a mortar, tlie glycerin 
then gradnaliy added, and lastly tho other ingix-dh-uts. 

' Ida 11/ dhrmioan are prepaiyd in the same wly, other 
iye-slalTs being used in place of the bjue. For examplj, 
methyl violet, 3 parts; fnehsine. 2 ]iart^: t|iethyl,green,* 
4 parts; nigrosine (dilne black),*4 |iarts) Ac. 

A bright red ink can be oblnineS by using eosiie, but in 
this case the acetic acid miisthe^omitleV. 
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Itrimiijt Ca'iin-ll! ii/Juk—An indelilile ink intended for 
nse with rnbber stamps has been devised by Jlrm;/. (t 
consists of the following ingredients :*Iin8erf oil vamiah', 
|6; fine lamj)-blaok, 6f and ferric chloride, 2 to 5 imrts. 
This uik^iiWt not be nsed witli nielal,stant|is. 


Inks I'nii Wsutimi o.n (Ilass. 

Hydrofluoric Inks.- One of tlie simplest llaids nsed 
for marking glass is a dilute solntion of hydroiliioiic add, 
which reacts with tlie sillba in the glass, funning a per- 
numcnt elchiug. 

The objections to the yseauf free hydrullnoric acid are 
that it is nnpjeasant to handle, and tliat it must be kept in 
a bottle t»tn|ioaed of material—<•.//., gntta-percha—upon 
which it docs not act. 

It is far better to nse a solution of a IlnoriJe whicli is 
only mixed with an arid solution when te(|niivd, as in tho 
case of the following pre|)aration: 

Solntion I.—Sodinm Huoride, 3O parts; potos-siuni sul¬ 
phate, 7 parts: distilled water, 500 jiarta. 

Soliitionll.—Slinc chloride, 14 parts; hydrochloric arid, 
(>5 parts; water, 500 parts. 

#i<|nal imrts of the two solutions are mixed, and tho 
writing don^ with a clean fjiiill ijen. Tlie etchmg in the 
glass appears after^about thirty minutes. 

Basin Inks. An ink which gives writing not removed 
from glass by water is prepared by mixing together the 
followingsnlistauccs: Tnrimitine, 15; shellac, to; Venice 
tarpeniine, 3; and lamp-black, 3 parte. 

Another formula for a iiuid for writing on glass is as 
follows: lioain„20: alcohol, 150; borax, 35; methylene 
bine, ft and water, 250 parts. 

Poertsch’B Penril tor Qlass.—Eight pa^ of white 
wax are fused with 2 parte of tallow, and a pigment such 
as lamp-black or I’russilm blue stinea in while the 
ailixture cools. When nearly cold, it is rolled into pencil 
form off a slaS, and,coverei with a. pager case. 
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IXKS W)l( WHlTtXH OX MkTALS. 

Iiih for Mitnh in dnnrnil. -it black ink which can lie 
naed for writing on clean metallic anrfacea ia^btained by 
fiisinj; 5 }iaTta of copal, then caiitionsly adding b jnrta of 
turpentine oil, little by little, and finally atirriiig i part 
of lamp-black into the mixime. 

For a K-d ink J jiart of cinnalor ia used in place of the 
lamp-black, whilat inka of other colonra can be prepared 
Iiy nae of suitable proportions of pigments, anch ns 
FriiBaiau bine, aniline dye-atiiffa, Ac. 

These inks should be thinned with turpentine oil to the 
requited degree of comdstency. ‘ 

lnL‘ for kinr W»A—An ink intended for writing on 
the zinc labels attached to jilants was devised by I'nvhri ' 
It consists of I part of potassium chlorate and i jiart of 
copper snlpliate, diaaolrnl in iS ^airfa of water, and 
thickened with n little gum nrabie. The writing ia black, 
and will resist a fairly high temperature. 

A blue ink for the’same jmriiose is obtained by dis,solv¬ 
ing Go jiarts of potassium chloride and 120 jiarts of copiier 
enl|ihate in 1400 jiarts of water, and mixing the solution 
with a solution contaitdng 1 jiart of soluble aniline blue, 
and 100 Jiarts of dilute acetic acid in 400 jmrts of 
water. 

Jllwl, Jnk/or Jmn, Zlnr, or A dull black writing 
is jiroduced on these metals by an ink of the following 
composition: Cojijier sulphate, 5; dilute 15 jier cent.) 
acetic acid, 1; gam, 2 ; and lamp-black 1 part, uiLved 
with 5 jmrts of water. 

Jill fur I'lip/nr or Tin.—Vor t^ese metals the ink 
described in the jireceding paragrapli iitiist lie modiiled 
thus: Cojiper sulphate, 5 jiarts; ammoninm chloride, 
3 Jiarts; hydrochloric, acid, 3 jiarts; gum, 2 parts; and 
Jamji-blnck 1 part, in 5 jiarts »fprater. 

Iiil.fiir Silcer. —Vellowish-brown pharacters are pro¬ 
duced on silver by a 7 jier cent, solution of the double" 
chloride of gold and sraium, and the lolour is changed to 


]y00t.9rii Jnhrf*hfr„ thjy XIa, 206 . 
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black on exposim to he action of liuBt. A solution of 
plotiniitti cblorido con also Is- rniployt-<j.os a black ink for- 
writing on silm-. 

i.\K ftiii IVnrriMi (i\ Lk.itijj!K. 

IDie leather is lirsl treah-d with a lO per cent, solution 
of gallotannic acid, containiag i per rent, of gum nrabic, 
and then dried. It can then be written on with an iron 
ink of thf following coin|iositiou: Ferrous snlphi^, s; 
gum, 3; and water 20 ]mrls, to which a little indira) 
carmine is added to give a t.i-iiip(>r.iry colour, ]K-nding the 
foimation of the iron gallotannate in the leather. 

-IsK roll IvoiiY SriiracKs. 

Unhrf* n-comiiiemlH the uso of solutions of silver 
nitrate ranging in strength from 10 to 1 jiero'nt., accord¬ 
ing to the dei>lh of tint re(|nii-od. The ivory is prepared 
by being immersed in a strong solution of ammonia, and 
washed with water. The writing may J» toned to a brown 
eoloiir hy treatment with a 1 per cent, solntion of sodium 
gold chloride, and fixed in a 10 per cent solution of 
sodium thiosulphate (liyjio). 

I.VK FOR WniTPid ox Wooii. t 

The surface of tin; wood is repeatedly brushed with a 
Isiiling solution of gelatin, and Uien ai»nged wWi a 
mordant containing 10 jiarts of alum, 2 parts of hydro- 
diloric arid, and 10 parts of tan chloride in 50 parts of 
water. Writing of different colours may then be done on 
this prepared surface with solutions of various pigmenis, 
such as cochmeai (red), decoction of Persian berries 
(yellow), decoction of anacardigm ser-ds tblack), potassium 
permanganate (brown), decoction of logwood (bine), &0. 

Fihei-wkif iBKs. 

Numerbns inks li.a'-e been described whicb, when used 
with a siifoiplly prepared paper, produce writing that 

% Dit Ttute * f'uhrlhf on, I*. taS. t 
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resists the action of fire. Siienking generally, these con¬ 
tain some incombustible material, sndi as graphite or a 
metallic compound, which leaves a residue of oxide or 
metal when heated, and are used >vith a papeji (‘untaining 
more or less asbestos fibre. 

The use of snch paper with a plumbago ink was claimed 
by Jfiil/iH iniji ill 1873 (Eng. I’at., No. 2C2), whilst ll^nll 
(Eng. i’at., No. 3684; 1873) aiso claimed the addition of 
asbestos to the raw material of paper. 

In r88i .tfiiVo'imtented (Eng. Ihit., No. ,^I0) fireproof 
inks for writing or ))rinting on jiaper containing asliestos 
and wood fibre. These inks contained 5 or 10 per cent, 
of platinum chloride. 

jVfiViA Wrifiiin /«/.•.—Platinum chloride, 5; lavender 
oil, ij; Indian ink, 15; gum arable. 1: aod .water, (14 
parts. 

FiripiiKif Oi-niihilr (iraphke, 85; copal varnish. 
0.08; ferrous sulphate, 7.5; and tinctim' of galls 30 
parts, with sufficient indigo carmine to give the reipiin'd 
bluish colour. 

Fifqimif /Vyier,—Wood fibre, i part; asbestos, 2 |iarts; 
borax, o.i part; and alum, 0.2 jiart. 



SECTION 11. 

PRINTING INKS. 

CllAITKI! VIII, 

K.VIll.V IIKTIIOIW OK .M.VXrK.M'TI IIK. 

('oNTKM> llistiininl— I’hiiin (SnHNc and linini* Ktiulaiiil 
■-Kurl\ t>riiiti'cl iHiitks— Karh mi*th4KlMii niBiiiiltK'liin* 
iiu'llitiil III iniikmu ink — Unduno iui‘(h»il Ssi\.)i>«''' iiH'diiM) nl 
mninifm'hnt'—iMiHit'ni of pri'jBinii^ ink. 

Historical.— ajiiiui,—A work which is saiil io have been 
written dnrinj,'the reign of ll'ii J(n/i//, ahont 1200 n.c., 
makes mention of the blackening of engraved cluiracters, 
bnt it does not seem to lie clear whether this refers to 
inscriptions on stone which would be thus rendered more 
legible—a method still in use by monqniental masons—or. 
to Modes to be afterwards used to yield impressions upon 
another surface. It seems certmu, however, that a primi¬ 
tive mode of printing was known by tin- Chinese .is e.irly as 
50 B.c., hut that not much adviuiee Wiis made nntil the 
reign of Miiin-TmnHi, 927 a . d ., when certain volinnes were 
printed from stone bioeks for th(^ Imperial College at 
Pekin. In this early example of the printerV.iH the 
characters weiv ent into the surface of tbe stone, so that 
when printed,they would apjiear as white on a black 
ground. Shortly afterward*''engraved blocks of wood, 
witb tbe letters in relief, wero nsed for another edition of 
the same work.’’ In the eleventh conturj an ingenious 
Chinese block was made, with ent or moulded characters 
in enbrs of imrcelain, and these, .after being baked to 
harden them, were pressed into a block qf cement so that 



EARLY METHODS OF MANUFACTURE Hi 

they could be priiitec^ fioii^ Tlie ti.i^tliod ivus uut fol¬ 
lowed up, , I 

The adoption of morable' types in China, was rendered 
ditliciilt for the A'asou'that in the Chine8e,laiiguage the 
words cnimot be resolved into the letters of an alphabet. 
Hlach word re<|uires a separaie character, and as there ara 
about 80,000 of them, of which, however, only 14,000 to 
15,000 aiv ill common use, the Chmese printer must be a 
man of except^ual agility. Neveitheless,a large'iiiinibi'r 
of iHioks ihid iieriodienls are now printed in ('hina. * R is 
obvious that the (Chinese had only to add varnish to tl e 
black pigment familiar to'them in order to romjxmnd a 
good jiriutiug ink. 

(rnm Hiiil Jtviiir .—Although both the Gwebs and 
Romans weic aoinainted with the art of engraving on 
metals at a very early jiuriod, there is no trace of any 
attempt Iieing made to transfer designs so cut to other 
substances, if we e\ce]it certain stiini|is which were 
employed to mark bricks and articles of jiotteiy. There 
was no indiiceiiieiit to stimulating invention in this diiec- 
tiou while slave labour could be enpilnyed fur writing 
documeiits, and we can easily imagine Aat with the decline 
of Rome literature would only be cultivated by the veiy 
few. Rut as soon as ]iaper began to be known, and was 
recognised as a uuhjue material for epistolary corres- 
poudence.mnd fur Jhe making of books, the miudsof many 
must have instinctively turned to the possibility of 
mnltiplying ru]neH by an engraved siirface, and an iinpres- 
m>u-givinfr miHliimi. 

■ t'lu/tlii oame to /fngiaod sod set up a press 
in tYestminstcr about A.n. 147^ (the exact date has nut 
been ascertuiliable), but the firrt paper mill was not estab¬ 
lished ib England until 145)8. The printing press was 
therefore ready nearly twenty years before the means ex¬ 
isted in this country of supplying it with itg fiiat reiiuisite. 
But in Italy amMlermany i«per mills were at work in tile 
thirteenthbentufy,lindin France, Nwitserland, and Austria 
inthefourteeut)). The arts of printingwuid papermaking 
naturally reacted u^ one another for the advantage m 
such, a^id the Chinesip are believed to be the hrsf natioi( 
irhidi benefitfli jiy^heir paftnership. 
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Early Printed,pooka—Ifiuiy example of enrlypniitiiif' 
ciui be soon in tlib gallorios A*' the' IMtiali >Mnsenm; and 
it is intoroating to examine' the B))eciinens displayed in 
cases in Die Tung’s (ibraiy there, if only to note the manner 
in which they have, with very few racs^tions, preserved 
their jiristine apjiearance. 

A'M TSwlv,—Beginning with the liloch hooks, i>., 
books ill which both cntsand letleriiiess were cnt on solid 
wood blocks, we find that the earliest bears the date 14/O, 
ani^yre learn from the catalogue that'• tlie long-accepted 
belief tliot letter-printing from the solid block w.™ 
necessarily prior to that front movable tyjies, .iiid must 
therefore Imve been iiitrodnceil by about 144.0, is now 
aeriunsly diallenged." 

The block book was only used Cor work)* of a }iopiilar 
character, and answereil the piir|pose of the modern 
atercotyjR' block from which a number of copies can be 
printed without the necessity of resetting type, 'lliese 
early books were presumably printed witlioiil. the help of 
a pross, the impression Is'iug ubtiiinisl by rubbing the 
back of the sheet while it was in contact with the thinly 
inked block. Only one side of the [taper was printed, 
the other being left blank, in later examples, however, 
both sides of the paper were printed on, and it is inter- 
estiiig to note that the ink [wnetrated snlGciently into 
tlie substance of tbo pa[H'r as to lu distinctly seen through. 
as the [lage lies open in its present sitnatioii. 

In Case I., whidi is devoted to thmie block books, the 
first example exhibited, the jmslnctof an unknown printer 
in the Netherlands, shows that an ink'has been employed 
wliich was either brown in colour originally, or has faded 
to that hue. The more jirobable explanation in that the 
ink was made of an impure carbon, which would gave a 
brown tint. In all the other exiimples in the same case 
the printing ink is of a full black, althongh .instances 
are nut wanting in wbicli fordack of libeuality on the part 
of the printer it does not present a coitipfete opicity. 

These early works follow the old manusoript model in 
the possession of laige oniamental' initials. Mid other 
adornmpnts which were afterwards added by the 1‘ rnbri- 
'cator." In one specimen we can note that the capital 
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letter At tlie coniineni!eiiieBt,of*eTei7 sentence lias an op- 
rifflit stroke of red, \jliich iiAs ns obviously been exi'Onteib 
1)}' hand ns has been tlie rongli colouring pf some of tlie 
picture blocks. The sjlbcimen referred to is,known as llio 
42-liue Bible, wiiicli is attributed to tlie im-ss of (luten- 
beig at Mains, .about 1455. 'I'be red colour lias apiutrentiy* 
iiiueJi deteriorated, niul it would be ink-resting to know 
the nature of tlie pigment. In another examplo, tlio 36- 
line Bible, al.s| from Mains, the red initials shdw a fall 
scarlet. * • • 

firj-iiiiiii Iliiiil —In ('nse.V., which is devoted to examples 
of early printing from liermnny, we liud the lii-st illustrated 
edition of Virgil, 1302 .1.11., with a preface in which the 
eoinpiler boasts in Ijatin vei-se that by the help of the 
jiictnres the ignorant will Is- able to follow the ti-.\t as 
well as the learned. The illustrations are certainly very 
good, with engraved lines of such liiieuess that they must 
hare risjnired an ink of fair quality to do them justice. 
There is no trace of fading in any of these Isioks, nor 
should we ex|H-ct to find any. For carbon is imiierislnible 
except by the agency of hre, and. happily, as it is the most 
easily olitaiued luid cheairest black pigment known, it was 
natnndly adopti-d by the first printers. 

In some eases the ink is seen to have “ setoff " outlie 
opposite jiage, a fault from which modem books are by no 
means free, showing t hat tlie varnish used with the carbon 
was iuipixi|K-rly jirepared, or that an impure- form of 
lamp-black was used. 

IIiiIkiii yiwds. —In ("ase VI., Italy, 1455-1472 A.ii., we 
find siH-cimens of printing which ai-e very brown in tone. 
In one exainple, es|iccially Kn. 7, there are two fnll-page 
Ime drawings (wood blocks), which ap|iear as if printed in 
strong *vandyke brown. Tlje engravings on the hidden 
side of the leaves aiv seen through the paper so distinctly 
as to girt the idea that the ink must have,coutiunrd some 
corixisive principle that allewcd it to oat into the fibres bf 
the paper.’ * 

Vntrk Case IX., Netheidands, there is a 

specimei. with briArn ink which coiiqnires nufavonrably 
with the brilliant 1i|jck of the ink in other oxldbits in 
close pro.xiniity,to jt. Audther spedmeu shows the paper 
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yrllow aiid soiW, whilo tlii> pript is strong. In this 
oxnnipiv tlh'Ri am foiiip innigiual notrs in n vrry much 
faded writing ink. It is iputa [msililK that the bmwn 
tint ubserTO^ije inranuu of thest'old'sjaiciinens of the 
printer's art is due to the use of carbon piv|iar(Hl from tlie 
soot of bnmuig wood, or peat. Snrh a pioduct has long 
lieeii ill nse a.s a lirown pigment by water-eolour painters 
under the name of liistre. 

Kiiii.v Motiioiw of M.iM F.H ri tin. 

The old wall ink {iiliiiiiitnAnii terliiniuii) deserilied bj- 
riiini is the rorernnnorof our printing ink, whieh is esseii- 
tially a kind of rapidly drying black jiaint. 

tineol the earliest (irinted .leconnta we'fiosseas of the 
maniifactiire of printing ink is that given by the Venetian 
Ciiitiiquriii'i*- in hislK)oknninkB]niblished in ibbo. Ilis 
ink consisted of i lli. of a varnish of linseisl oil and iniiijier 
gum thoroughly incorporated with i oz. of sinoke-black, 
■and Ixiileil over a slow tire to the reijuiriHl degree of 
ennristency. 

.\ccn«ling to the description givm by .lAoioi in his 
Miihiiiiid' AVem'sisf in 1683, the printing ink then inadc 
ill Knglaiid was very inferior to the Dutch ink. The 
main differenceB were that in the latter only linseed oil 
and little rosin were iisisl, that the oil wpa Ixdtef prepared, 
and that the varnish was only incurporati'd with the black 
by tho |ircssiiien imiiiediaWy before use j whereas in the 
manufacture of tho Knglisti ink inncli rosin fand fre- 
ijnently train oil) was lutded to the linseed oil, which was 
also iiisiifliciently lioiled, so that the ink was oily and 
sqiaratnl in the p.a]ier. 

* /A‘ Ih-Hmruti*, |). sfio. 

t .VitniffVnrtiMl tiiiriN nn* worlh fiaotinit, if onlv on nii'omit of llii'ir 
(|U(in(iM>\—‘'Thf^troviiHiiL' ot si ifiKiil itirk. nr nithit pMiil (tiniihli fur 
infk. K noni* ol tin* hiHt rsircis tiiHMi ^iiir lllAhl«■^|»rhl(l‘r, 

tlioiitrh I'ltMtoni hfi>s »liiui>t msiilc it ho hcn‘ in Kn^lisiiil; fur Un' imM'i'Mi 
of mnitiiiir hii’k Mng tii iNith laliorioiiH to Dio IhhIv, »r> novnoni iinil 
tinjrmli'ful to tlx* hv hevem] odil ftirniontK^ltAijp'roiiH ol (irititf 

tlif {ilsitr it III, oiir KntrliiJi mii-li‘r-|M'inl(4Hiiuc«‘iii‘i'»lbi liiM'linroi 

thnniM'hvi o( tiint troiiMi*; iind inKlcnil of bavins coiifoiit 

tisoiiMhi!^ that thi‘\ inv un hii'k iimkcr foi iiivk, whirli *nny >(>t 
}h‘ Itklti r or worM‘ iiminhiis to tho cufiHciotKi* oritlit^itibk tnaki'r.'* 
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ilftnii/iirlurr of Ui'trli Pifiitimj Tid yurnuJi, —A eanl- 
(Iron was li.'flF lilledi witli][old liiwceir uil, cnvrn'd, aim 
ImaW over a brisk fire iiiilil the oil boiled.i When heated 
to a Riiflicient leinperafure Ihe oil wa^ firediseveral times, 
being each time extinguished by uienns of the rover until, 
event iially a vnmish of llio reiinired eousistenry was ob¬ 
tained. this (loint Isdiigdetermined by cooling a few drojis 
on an oyster shell .and testing it between the fijiger and 
thuini). It waitheii allowed lo cool somewhat, and elarilied 
by s<|iieezing it in the hand thi'ougb linen. 

When rosin was luldwl, it was usisl in the proiwrtion of 
1 to 1 lb. lo e.arh gallon in oil. .lAoiw .asserted thiit the 
wldition o[ too mnidi rosin maile the ink become yellow; 
but «S'erai/i denied this,since in hisexperienci' lusiii thick¬ 
ened the oil. and pn'vnuteil it separating from the ink and 
spreading Ihrongh the pper.* 

Mwnii statist that snilablo varnish might be nmde 
without neinnily linniiiiii tho oil; but hen' again Soriiiji'i 
e.\|s"rienen was that, idlhnugh when linseed oil was lioiled 
until visrous it yielded a rte.an and workable ink, yet after 
a few days Ihe oil sejiarated to some extent and spnad 
throngb the paper. 

Sitrofir eousideiasl that whilst Mw'ioi'o strictures on the 
Knglish press work of the srventeenth cent nry weiv justi¬ 
fiable, yet nmipared with the Unglish ink of the early 
iiineteentlt is'iitui^ this Isiasted Itiitch ink would have 
lieen n'ganled as wort.hless. 

Fortel’a Uothod of I?reparing Ink.— Perlrl, a French 
printer of St. Dmiya published a work on pressmaiiship 
in 1723, in which ho descrilied the manufacture of 
printing ink.t 

This was pre|)ansl by heating linseed or nnt oil in a pot 
with airailjustable cover until tho vapours Ix'came inflam¬ 
mable (about 2l hours), a crust of bi'ead Iwing introduced 
to ‘‘withdraw grease from tho oil," aniUremoved when 
carlmnisrtl. Tift- oil was ITien withdrawn from ^le fire, 
the imt nncoverisl, and the vaixrars allowed to burn. Tho 
aildition of trfbp'nline oil advocated byliome printers was 

PifHHPHtum IfFrhtijiff Jnk, 1813. l». *9. 
t Lu nmiirmrie, St. Oiiii'iv. 172J. 



138 INKS AND THElll MANUl’ACTUBE 

. t 

obji’Cfei to by t'^ki on thejgroiH'd of making the ink 
'clog the face of the type. 

The varnuih.thuR preimnKl was incorporated with smoke- 
blaek from iijioli relin collected ih a cli'aiiibor hung with 
,sheep-skins, the usual proiiortions lieiiig *5 os. to 2 lbs. of 
Taniish, and Uic ink graniul Ihoroiighly aiiu worked u]xin 
the inking-talile. In Siiriij/rx opinion this proimrlion of 
laiup-lilaek was too small for a good ink. 

Breton’s Method.—In 1751 iMmi* printer to the 
King'of France, publishetl an account of a veh similar 
nietliod of prejiaring iiriuting kik. For the manufacture 
of loo lbs. of varnish no tir 112 lbs. of nut oil were 
heated in a closed copper or iron vessel, which was usually 
pear-shaped, on a clear tire for alxiut two hours. It was 
then removed and " biirut.” the process ii'dlng re]iented 
several times. Finallv, it was lioiled over a slower lire for 
three hours until of the eonsistencv of glue, when it was 
strained through linen. TiiriMitine oil and lithaige were 
not recommended by llrtluu on the gronnd of their clogging 
the type. 

This “biimloil" or varnisli was thoroughly incorjxiralMl 
by the pres.snian on the iiikiiig-table, with lamii-black in 
the proportion of 2I ax. to 1 lb. 

IMiiii’x reciix- has Ix-coine a standard one, and wa.s 
copied uito the Ixxiks of different later writers, such as 
Zrcx'ik (1763), y'uynVfoa, Ac. , • 

The melliod of boiling was substantially identical with 
the Dntdi method descrilied by l/oroii. iSVirio/r endorses 
/Moil'll condemnation of the nse of litharge in the pre- 
]iaration of the varnWi. * 

The sixtii edition of the AVi/ifiywvfiu Jlrilnuiiiiii (1823) 
was apparently the first to jmlilish any substantial differ¬ 
ence from these early nietliods in the manufniAure of 
printing ink, tlie improvement Ixiing the addition of soap 
to the oonstitufiits, an addition which, though ^irobabiy 
will known to certain mannfatttiirers, hud>been kept as a 
trade secret. The effect of the soap w*as "to cause the ink 
to leave a clean Mid sharp impression op 'ihe jiaper, to 
prevent the type from becoming cloggfil, and to* prevent 
tjie ink?rom “ skinning ” when kept, 

Mdkx^tgxe. lot. s. tWt>l3. 
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In the JBiinirliijKrtlui recipu the blunt oil was mixed 
whilat still warm with 3 |b8. of bloA rosin and i lb; 
of hard soap in slices, in iS'imu/s opinion jhis amonnt of 
soap is too mnoh, aud'wonhl be lial ie to moke tiie ink 
danb the ti’pe add pnsliice blurred impressions. 

Savage’s Method of Manufacture.—Tn iS2}liirwir, 
who had studied the niannl'acture of ])rintiug ink from 
the iKiiiit of view of tlie practical ]>riiiter. published a 
book on the subject, in which liediscnased all the'previous 
methods (if mamifacture. • < 

For the pre|)aration of the vaniish he rocoinmeuded the 
use of old linseed oil and llack or amber rosin, which was 
melted into the oil at a teniperatiiro of not less than 
306 F., the a]>proxiniale ineltb^-puint of the rosiii. 

Six (juarta of Imseed ml were heated in a ])ot over a 
brisk fire, and the vapours tested with a light from time 
to time. When the Hashes produced became stronger, 
the jiot was removed, and the oil fired whilst kept con- 
tinnally stirri'd with an iron ladle. 'Ilie llame was extin¬ 
guished occasionally by placinir the cover over the ]iot. so 
lai to test the consistency. When, on cooling, it could be 
drawn into strings alniit half an incli in length, it was 
judged to be sntliciently burnt for book-work. 

Care was taken to provent the oil frotliing up through 
too violent heating, and tints running the risk of the 
entire mase bni'sting into nncontrollable flame. 

After coolbg somewhat in the covered vessel tlie 
“burnt" oil was mixed with 6 lbs. of rosin gradually 
stirred in, and then with i)' lbs. of brown soap in thin 
slices, and was iinillly healed to the boiling-point. 

This varnish, whilst still warm, was next ]ionred little 
by little into an earthenware vessel containing 5 os. of 
I’rasaiift bine or indigo, or ft mixture of diesc. 4 lbs. of 
mineral lam^i-black, and 3J. lbs. of vegetable black, and 
the wholp stirred until free from lumpa, an^ finally ground 
in a levigating suill. *• * 

Moderd Mifthdas of Preparing Printers’‘Ink.— 
A'lthongh tin* old method of proparingv printers’ or litho¬ 
graphic warnisli, bj heating the linseed oil until inflam¬ 
mable, vapours are j^en off, and setting fire to Ahese, is 
still in use, it has been fottnd that the actual burning olf 
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the oil is not an .indifjien'saUe past of the process, and 
various other metlioils of thichpiiing *he oil and converting 
it into vamishiare nu\v emplojed. 

Other iiifnrdients are also adhed to the linseed nil 
.vaniish in addition to the rosin and soap nsed in Hiiriiijt* 
time, and this is en]iecially the case nilII the chea]ier 
kinds of inks such as are used for newspaper work. 
Various processes for pre|)ariug a black pignieiit to be 
nsed ill place of laniji-black have also bcou .described in 
]ialnite taken out during the last thirty years. 



OIlAITKlt IX. 

•XIAM'l-AiTI’UI-: OI‘ VAUNtSII. 

rt).NTi:NT>. Hcitinl <iiN--r*'iriil i.ilol IhhtNinipliU' 
\':iirtii->h—Ani|r«‘'n lur iNtiliit;: miI—A iiisinitiio witii 

'‘biiiu jnrki‘t siiid Hir hh^t- lioiliii!; «itli ''iiiHTbcuti'il 
Tniittiii'iil witii Ijiim'ccI ml MiliMitdtc . 

Boiled Oilsj^’J'lie oils elasnifi<«l iiiiiler the term “drying 
oils" un- dislingiiistied froui other oils hj- the greater 
rapidity willi which they form a solid varniali on exposnre 
to the air at the ordinary teiiipemture. Mtridly speaking, 
this diiretener is one of degree rather than of kind, for it 
has been shown that even oils, sneh as olive and almond 
oils, do eventually dry after the lapse of a lung time. 

Tile prinri]Kil drying oils are Imseed, walnut, henipseed, 
|)oppysi'ed. nigerseed, and the carious lung, or Chinese 
wood oil. For the eharaeteristicsauil methods of examining 
these oils the reader is referred to works on the analysis 
of oils, hither oils, such as cotton-seed and mai/a- oils, 
occupy an interuiediate position between the “drying'’ 
and “non-drying" oils, and are usually known as ‘•semi- 
drying" oils. The drying caimcity of oils is usually attri¬ 
buted to the preseifbe of a considerable amount of the lii|nid 
fatty acids, linolenic and isolinolenic acids, whilst' another 
acid, linolic acid, probably eontribiites to the process. 

h'i.xeil vegetable and animal oils consist in the main ol 
oom])unnds of glycerin witli saturated and nnsatiimted 
fatty acj^ls, the latter predominating. Thus, olive oil con¬ 
sists princiiullyi of a cum{)rand of glycerin and oleic add, 
O^H^Ojj'cottdi-shed oil contains a laige propoHion of 
glycerides containing linolic acid, Cj„IJ^2; whilst linseed 
oil and eother* “ dSrying ” oils are characterised by the 
amount of the still iij^ nnsatnrated linolenic ant) isolino- 
lenic acids, they (ontaiii. •• 
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I'lacli of tliesi) nlisatunitod fetty arida and thoir Rlycerin 
coiiipoauds fglyceridea) aro cajHibk' of piitering into com- 
bination with olilorinf, bromine, or iodine, forming aatn- 
rated compoBmIs. Oleic acid, for instance, yields oleic 
,dibromide, HijIfsiUrjO;; liuojic acid give.s linolic lotra- 
bromide, ilu.li.e,lir40,; and liiiolenic acid. liuolenic hexa- 
broniide, C'|„Jlj„Mr||()j. 

In liki; manner they are capable of being saturated with 
oxygen, and this is ]>arl of the eiiaiige that.oceurs when a 
film of drying nil hardens into a varnish on exposure to the 
air, whilst the process can he t mshlerably accelerated by 
subjecting the oil to a preliniinary tri-alnient known as 
“ imiling." 

in this process, the exact nature of which still needs 

elucidation, considerable alteration of ..raw " oil takes 

jilaif daring the jiartial oxidation. Kuril boiled oils were 
at one time jirejiaix'd solely by means of beat, but snbse- 
(jnently vnrions substances, known as “ driers," were added 
to accelerate the u.xidation, which was also promoted by 
injecting hot air into the hot liquid. 

Of the various “ driers." wliich ap]X'nr to act mainly ■•w 
conveyors of oxygen from the air to the oil, salts of lead 
and manganese, in the proportion of a few pounds to the 
too. have been foimd the most satisfactory, and are the 
moat frequently used. 

The varnish used in the inannfactng' of prititers’ ink < 
differs from the varnish used by jiainters and linoleum 
manufartnrers in lieing pre|aired without the wlditinn of 
any ''driers" whatever. It is also os a rub' much jialer 
in colonr. 

The apparatus used in the old melhisl of boiling oil 
consists of a kettle, which is heated over^ five fire (h'ig. 30). 
Over this is suspended n lid, which can la- lowered to close 
the vessel and immediately extinguish the flames whentlie 
evolved vapoumtakefire. To jirevent fmthiiig, the [mu is 
only miwl to half its cn]jBcity\?itli oil. ‘ 

Burnt OU.—Ill jireiiaring oil for tlie mamifacture of 
printing iuk, tlie^ process of oxidation v 'earned still 
further than in the process of boiling. *ln the oli'f process 
of firing} as descriM in the proving ])ages, the oil 
becomes very dark in colour, and upparejitly nudeigocs 
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considerable decomixistion,, probably attended with poly¬ 
merisation siiiular to that which occurs inthevnlcanisation 
of oils by means of sulphnr chloride. 



F^it. 30 . {inii foi 

The amoniit of free acid liliemted in the oil dnillnj' the 
procesfis niuah^'rent^ th«u in the case of oil that has' 
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bei'ii Ixiiled fur a‘\'er}’ lon^ tjme at^a teuiperatore of 260' 
to 300 0. ‘ , , 

I'riiih'ra' raniisli tima prepared haagood di^’ing proper¬ 
ties, and is o^isiderr.bly denssTthali llie faw oil {rule in/ni) 
Lml\* gives tliefollowing details of tlieniudem method 
of boiling oil for lilluigraphie vaniisli; Tlie keltle is lilli'd 
to aliont two-thirds of its eapaeity with linseed oil that has 
keen kejrt in store fur some time. As soon as the waler 
has been e.vpeUed and the froth of albimiuioim iinpnrilies 
akiijjMcdoir.thetoniperatnrulsraiseilloaboiitscx)—jCo'E., 
and the boiling continued nvtil the mjiiired degree of 
consistency is attained, after wJiicli the vaniish is left to 
cool and settle and decanted into storage tanks. 

The time rnpiinHl depends n|K)U the. Ieni])erature of 
boiling and on the niatiirityof the niw linseiH nil. A high 
teni|X‘ratnre aiwlerates the couvei>ion, but lias the dinw- 
bark of producing a d,arker ])iodurt. 

Ijnh laya cousiderable stress on the iiniiortanci' of usuig 
a well-matured oil. (Irnde linseed oil iniinediately after 
expression contains impurities which separate out to a 
greater or less extent on standing for a few niunths. If 
hiicli crude oil be nsedfor lioiling then' is much more froth 
and a poois-r yield of a darker varnish, whilst the time and 
consumption of fuel aie greater. 

The 01x1111017 loss ranges from about 3 to 10 per nut., 
according to tlio nialiirity of the oil. 

It is interesting to note that the importance ot using an 
old oil in the prejiaration of the lariiisli was recognised by 
all the older writers from ilmmi to 
Varieties of Lithograpliio Varnish.— Five or six 
varieties of lithographic varnish uiv in use. nanging in con¬ 
sistency from a very thin product to one of e.vtreme vis¬ 
cosity. Tliesi' are termed, “extra strong,” “•strong," 
“middle," “thin,” "tint," and “thin tint." acconliiigto 
them degree pf viscosity. Jjiih {lur. i ll.), ,who has 
tlloron^hly studied the chemical ehangewthat take place 
in the conversion of the raw oil Ihroiijlh flic vaNous inter¬ 
mediate changes into “extra strong" vayiih, points out 
that the most viscous ]irodiicts Iiave tess drying capacity 
than the thinner varnishes, and tha^their viscosity, which 
• • ,We. e&ir, (hm. Alt.. 18^. 
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gives tliem greater errrying power as a medium fur pig¬ 
ments, is tlieir chief reconimeudatiuiL • 

Tile following I able, aliriilged from that yf /mA, repre¬ 
sents some of th^ elianges uiulergone by rai^ linseed oil in 
this process of boiling, and in tho old method of igniting 
the vii|ioiira ti prodneu “burnt" oil. 
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Andria’ Apparatus for Boiling Oil.—This (Pig. 31) 
consists of a cylindrical oopjior kettle, A, to the middle of 
which is attached the 


collar h. wbinh sup¬ 
ports it in the furnace. 
The top of the vessel 
is boniiil by a strung 
iron ring, pi which are 
attached the eliaiifaiid 
tik'kle f'.thns enaliling 
the vessel to ls‘ rapidly 
withdrawn from rlJie 
fire by means of a 
crane. The lid. Jl, fits 
closely,to the Ujiper 
ring, fomiing a nearlv 
air-tight joint, so that 
ilames can he ,imme- 
diately iwtiiigaished. 
Above the tnriiaee is 
fixed a I'oixl ]fhivilcd 
with a tine to conduct 



away tllie vaponiw. 


Ig. «tl.—AiulnV* a|)iMr:itiiK 
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It was asserte(i‘'by I'lfmjc, and nioeptcd for long after¬ 
wards, that acf iial ignition of tho vajwurs from the oil was 
essential for the prodnctiou of a vaniish snilalile for 
printing ink. It is now known,*howefer, that the same 
tesiill can bo obtained liy boiling the oil at a higher tem¬ 
perature than in the pn‘|«iration of ordinal'}' boiled oil for 
{laiiits. 

Apparatus with Steam Jacket and Air Blast,—A 
pair of steam-heated kettles, each of which takes a 
charg? of alxnit 350 kilos., is sliowii in Fig- 3^, 'J'liese 
are constmcted with jackets (*981110 of resisting a pres¬ 
sure of .sever,d atmospheres. •Che oil is heated by steam 



Fij. j2.- Slffliii'lmtlnl ki'Uli's 


at about 130 0. or more, under a pressure of four to live 
atmospheres, whilst air is blown through until the var¬ 
nish is of the rerpiired conaisteiuy. Kach kettle is 
covered with a dome-shaped cover, in which is an oullot 
)ii]» fur tho esca|ie of tiie vapours (p-olvcd. 'ibe steam 
enters tho jacket of the iian b at o', and jiassea ihrough 
e into the jacket of the pan a. At t is a cock fur blowing 
off, which is so regulated that only a litjle steam 
eecaiK'S, whilst the condensed' ..•alor is drawn off through 
the tap at g. ' 

A'm/oi'iu'/s apparatus for bailing oil coUains a steam 
coil, round whirii has been cast liio molten metal fonn- 
jng till iian. iSteam nnder any. rerjiiired pressure is 
]ia.V'ed through the coil, and tho conjeuts of tho kettle 








MANUFACpEE OP VABNISll U7 

readily raised to tempo'atnr® dt 350' ta 400' 0. withont 
(laager, the pi«ssare being suely ou the piping and not on * 
the metal pan itself. 

An apparatns tlescriUed 
by Audtn* contains a cii> 
cniar iron pipe niij)])orted 
ou the bottom of the vessel, 

Olid couneclod with bellows 
by means of a vfrtical tnlie. 

Air is blhVn into the oil 
through small holes aboiit;^ 

0.5 c.in. in diameter in the' 

(drcnlar pipe, and the 
heated oil kept in motion 
dnring the thickening pro¬ 
cess. When cold air is 
blown into the oil the 
temperature is kept below 
C/O C. to prevent the 
varnish being too dark in 
eolunr. 

,Si(ec/’( JjiiKimliix. • - 

This eonsisls of a heating 
vessel in which a paddle 
agitator is made to revolve 
■imnd a •cenlraL shaft, 
whilst a current olhot air 
(■ntiTs near the bottom of 
the apparatus. 

Pig. 33 shoB-s another 
apparatus for prejiariiig 
varnish by this method. 

ITie air Is driven by means 
of the pump A, through 
the coil Jl, and is heated 
to the rajnired tompendnre' 
before entdring tlie* (ul in 
the vessel I', tl^rough the 
small opeiiings in tlie pi|ie. 

The yamish pividuc^ by this method dries well, but is 
* ’ Jli iliHil 1001. n. 2W. 
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nsnallj Bomewhnt'duker Hum tlm^,produc'd by the ordi- 
'umy method, eB)X'aally if the temperature .be allowed to 
rise too high.. 

Boiling with Super-heated ■Stoom.—Apjiaratus in 
common use for this purpose consists of a kettle con¬ 
taining a coil through which trasses stoma heated to a 
temperature of about 400' C. by being p.a.ssed through a 
Hqiobcater kept outside the chamber. The kettle is 
provided with a cover which can be easily removed by 
me.m of a chain and tackle, whilst an exit pigw in tliis 
cover couduots the escaping va'rours to the liottoin of the 
supe^heater, whence they are ^rawn up into the fire and 
consumed. ITence the jirocess is accont|)anied by little or 
no smell 

Lithographic varnisli thus prepared has the drawback 
of being darker hi colour than ordinary “ boiled ” varnish, 
but, on tlie other hand, the proeess is much more rapid. 

Treatment with Oxygen.—\'ery pale varnishes are 
obtained by subjecting linseed oil. heated to a moderate 
temperature, to the i^ion of oxygen. Instead of losing 
in weight as in the ordinary boiling processes, the var¬ 
nish shows an increase of about 4 per cent, through the 
addition of the oxygen. 

hrili (liir. cll.) tbnud that rarnishes thus prepared were 
free from tlie brownish-green fluorescence of ordinary 
lithographic varnishes, bnt that they }i08sesF?d a inncb 
more unpleasant odour. 

In a process protected by '• lirin's Oxygen Co." (Eng. 
Ihits., No. 12,1152. 1KS6; and No. i8.b28,1889)0 current 
of pure (90-93 jiercent.) o.\ygen is passed info the space 
above the oil, instead of being blown throngh it. The 
apparatus used for the purpose consists of a closed 
steam-jacketed pan, in which tlie oil is ke]it in motion 
by a revolving agitator. The oxygen is introduced 
when the oil has been heated to nearly lOO' p., and is 
absorbed, at flrst slowly, and'cveiitnolly eiore rapidly tban 
it is 'supiilied. So much heat is prodno.'d by tbe 
reaction that it isa nitimately necessaiy to cool the jacket 
by admitting water into it. 

' Lmihed oU varnisli prepared by .treatment with oxygen 
differs from the original much more than varnish prepa^ 
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by boiling. '.^nB it contains about ten l^mes as mncli free, 
odd. Olid boB a considerably bigber specilic gravity, whilst 
its absorption cagiicit^ {pr iodine is mnch loVer. 

LmU (lilt, tit) gives the following restilts obtained 
in the anolysi- of two samples of these oxidised linseed 
oils. 


Vnrnisil. • 

SlMflllP 
UINtllt 
ni iii r 

ritv 
■rills as 
tili'ir ni'td. 

SaiMuuIl- 

ratKiii 

raliii*. 

laliu'. 

lUlllb' 

uilvin. 

OxidHKi oii, 1 
. 1 

l.oj 

1*. mil, 

iS -38*4 

221 


I*i'P mil. 

0.87 

OxidHfl oil, \ 

Ktroni; . 1 

I.OS 


223.5 

51-5 

0-97 


Treatment with Osone.—lt was sliown some years ago 
by Mmdet and Jliiiiirh that a vsrnish was rapidly pro- 
dnoed by the action of osone npon raw linseed oil, which 
was also bleached in the ]irocess. 

Apiiaratns for the purpose was snbsequently {latentcd 
ui Gomiany by (Ini/niiil Co., a enrreut of oaone from any 
suitable generator being conducted through the heated 
oil. Core is needed in this operation to prevent the oxida¬ 
tion proceeding too far, so that a semi-solid caontohono- 
like moss is obtained. In fact, patents for preparing 
commercial rubber substitutes by the action of osoiie 
under pressnre ujipu linseed and other oils liave been 
token out by Itmiililiim and llidml (fing. Pats., No. 9529, 
1897; and No. 64(14,189S). 

Hiimiifir (Kng. Pat., No. 7242, igoi) has devised a pro¬ 
cess for making varnish of good drying capacity by heat¬ 
ing non-drybig oils with ozone in the presence of an 
oxygen-odbluduig substance such os platinised asbestos.. 

Mtilkcl (ijid Djlhis Mltrlne 1‘mrte .—In this psocess, 
patented in Germany (tier. Pat., No. 2^,961), the oil is 
treated with a mixture of gases (r^., o^gen with steam, 
or nitrous oxide with air or oxygen) whuh has been sub¬ 
jected to the option of A po^erfd electric disoliargewhjlst 
passing throng. 1 series of condensers. The oil is heated 
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. by means of a ^esm coil, 'wbilsf the gnseons mixtore 
enters thiongb boles in a small sjiiial in t.be bottom of the 
tank. The vSlatile iirodncts of k!ie refction and the nn- 
nsed gas nre'drawif off by a pomp at th(S top. 

Idnseed Oil BubstitateB.—Numerous sphstances hare 
been proposed as substitutes for linseed and other drying 
oils. An ink containing none of the ordinary oil ToniisU 
was detcribed by tSrmi/c in 1823 (iw. rit.), and inetliods 
of preparing other varnishes of the same kind can be 
foond by reference to the jmtent list at the end of this 
liook. One of the most inteniting of these is a natural 
diying mineral oil, which is found in .lava imd known 
commeinially ns (irisel oU. The use of this is claimed by 
Slmiji (Rng. I’ats. No. 24.504. 1897 1 
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l'ltKl'AJ4.\TH^ AND INnilil*(«tVTION' OK TIIK l'Hli|KNT. 

i'oNTKST-* lUiK'k lor i#liifiu!i ink —Xr«Kl»>rii »|t]inni(ii- • 
Th<‘iiMi'>' l!ini|>-l)i:u k Jimi t- riirii:ii-i' lor ]iriHlu<-i]iK lihii-k. 
hum pill li OIIh'I M.iik iMyiiH'tii'^Carliiiii liLiiks— runtica- 
ticiii III k ('i>tii|K>«iiM>ti «il l.iiii|>*lila(‘k'' -MothodB 

of tixuluiliins lamp-blacks and Ras-blacks Mixing 
the block and vamiidi 3Ii\iim tln' MirnKh and l.im|h1ihM-k 
— O'lJHks iiii\iiJti niachmi—WiTurr ami I’llriili-n-p'- iiiixniu 
mat'liiiif lit'litiiaini' inixiim mat liinc — Grinding — la-li- 
iiuiiiu’- anii'liuu niu' hiiii’h- Marhinco l>v S«-al. •lackvm. Kins* 

■Imii l.>lliiiar.niim pniiliua ink—ink. 

Black for Printing Ink.—'llie nnlnrc and degree of 
pnrity of the black pigment incoqioraled with the v.imish 
is of the higliesl iin|X)rlauce, esjieeiiilly in llie case of ink 
intended for line-art printing, since the dejrfh and per- 
manenej’ of tlie tone largely dcpi'iid on this. Hence many 
printing ink manufactiirein jireiian' their own lainie-hlack 
so ns to have the entire inannfactnre under their control, 
and to 1)0 able lo*i)toduce an alisuliitely nnifonn prodnet. 
Koine of the older niethods and ajiparatus need in the 
pivpamliiiii of lamp-black hare already been described in 
dm]), i.. and liere-it is only necessary to describe some of 
the more modem appuiatns. 

Fig. 34 represents a modem apparatus used for the 
prodnrtioii of lan)|)-1ilack from oil, and is a development 
of the iincient method. The supply of oil is regulated by 
the sniijll diamlier outside, whilst the air enters through 
holes beneath ;the lamp. .The smoke ffom the lamp is 
conducted tlinugh the chimney mto a chamber,•wiiere it 
is deposited and collected. 

Another upl»ari,tna intended for the rapid production of 
a coarser lamp-black is shown in Fig. 35. It cuitsists of a 
revedving cylinder, iliiough the interior of which pa^es a 
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current of cold wdtor. A krw of (iinipB nm kept burn¬ 
ing below thin, unU the smoke ilepositud on the cylinder 
is rciiioveil by means of the 
bmsll. 

Thenlua’ I|amp - black 
Furnaoo —This apjiaratns, 
devised by Tliriiiin for the 
collection of lamp - black 
from coal-tar,nil, consists of 
a series of Iron chninbei's 
opening into one anotlier. 

If the first of these the oil, 
freed from naphthalene as 
far as possiide, falls drop by 
drop from a bank almve on 
to a nal-liot plate, over which 
jiasses a limited supply of 
air. 'Ilie smoke is carriial 
1 hrough Mio aeries of chani- 
liers, forming black deposits 
of dilTcieut grades of line- 
ness on the walls. About 
yo kilos, of smoke-black are 
obtained from 400 kilos, of 
He. 34.-laiii|sWiK k aiiisipiitiw. the oil, about half of it 
being of ii“iy line' quality. • ■ 
Furnace fbr producing Black £rom Fitcb, Bosin, be. 

—An apjairatus used In licrinany consists of a chamber 
with a slanting ontlet tnbe for the sinqke leading to the 
chamber where it is deposited, and a movable iron cover 
with a regulator for the air sujiply. The combustible 
material is placed in a pan at the bottoi)| of the chamber, 
whilst Die exterior of the jxin is cooled in another tray 
containing water, Uie objccii of this being to jirevent the 
temperature rising too high and causing dry dittillation 
to take .place. " ' _ 

in a recent United States patent (}(o.'74 t.yad, 1903) 
ter is heated to abcr.it 3(X)''-400'' C. in a yotatibg cylindrical 
furnace, in winch is a spiral ridge to conduct the tarry 
matter ftwards the ouDet at one end, whilst the volatile 
products escaiie through a special openinp^ 
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Other Black Figc )ata.-r^'uiiierons'hubBtitntei! linva 
been ])r(i|)oscil1iir laiiip-bluck es a jiigiiicht ui pristuig ink,' 
but not many of these liavo come into genewi use. 

Fmul-fnrt UnrH or /m/i Umk was wiginglly preimred 
by beating vuie twigs in closed craciblcs, extracting tlio 
residue with water, drying the irowder, mixing it with a 
weak solution of glue, and forming it into pear-shaped 
drops. Other substances, such os bone shavings,/’e,, are 
now used in its,innnufnctnre. 



UTiis and otlier forms of charcoal have a graunlar cha¬ 
racter, whereas lamp-black is ilooculeut,and as no amount 
of grinding will effect thopragh incorporation of such 
gratnUar pigments with the raniisli, tliey are unsuitable 
for good.pritttmg ink. The same remark applies to 
various shuie and mineral Uacks. 

Carbon ‘ Blacks.—The black jngment obtained by 
the depositio.i of the smoke from bomiug gas upon 
metallic Siirfiices is*sold under various trade names, snob 
as (/«» Wek, imrleia, Jiheb, li!i(h'<mrlioii. Hurl,-, mlimie of 
eailmt; jet hlnii, &o. * 
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It Wild prepnrefl on a s»ia|) scnV'l>y oortain mnnnfac- 
’tupcrsin this coaiitiy from tlie ofdinaiy 'gas supply of 
towns some forty years ago, but owing to its liigli price 
(5«. a jmumlj^neveacame into grifcrni iitc. 

The (liscovety of natural gss in dilfelont parts of the 
United States pat a cheap sonroo of gas Wbon at the 
mamifactniera’ disposal. Ciiliil * states that the first 
ex|a«riments with tho natural gas were made in 1872 in 
I’eunsylTania, and a factory was built to nianutactiire the 
pigment on a commercial scale. The first'lot Was sold at 
alxint lOs. a pound, and the jeniand s(x>n e.\eeeded the 
supply. Other factories wer^ established and the price 
rapidly fell, until in 1889 it was as low as 1 i</., and several 
firms were ruined. Since then it has again risen some¬ 
what ill price, luid now fetches alxiut 31/. or*4i/. a pound, 
which is dearer tliiui the price of black jirejiared from the 
smoke of heavy oils. 

Tlie gas issues fi-oiii Iwrings aliont 20CX) feet in depth 
by 8 inches in diiuiieter, and is biiriietl in ordinary 
gas jets. In the earliest method of collecting the black 
lint-bottomed cast-iron jians were fixed above the jets, and 
the soot removed by means of travelling scrajiers. Several 
I'niteil States iiuteiits were ne.\t taken out for processes 
in which the llanie was made to impinge on revolving iron 
cylinders. In 1883 claim was made for a iiracess in 
which a large plate with holes for ventilation was ma^ 
to revolve over the biiniers, and the black removed % ' 
]ias6iug over a fixed scraper. 

'Jlie method now in general use was introduced in 1884 
by Miml, who enijjloyed revolving iWin rings 3 feet in 
external diameter ond 2 feet in internal diameter as the 
surface for the deposit. Tliese rings were placed in six 
rows of fourteen each, andiyere enclosfd in sliedoto gnaid 
against air draughts. 

In another process, also commercially succpssful, the 
deposition sumce is kept stationary, wl^ tho gas jets 
and cdllecting box revolve beneatli itt ' ' 

Tlie best yields obtained by these processes are about 
one jiound of black for each loob ctibic feet of gas 

^ JtmtH. ate. ftrw. Vsf/., itiS. 
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consumed, but in sou e cas;s llio conssniption of gas is 
six or eiglit times as niuch. - 

Carlion blacks are characterised by their intensity of 
tone, and the pfintinj^ done with inks co^taiiiing them 
has a rich glossy appearance. Owbg to their lieiug of a 
more grannlar character than lainp-hlack they are not so 
readily iiicorporatetl with thevamisb. and were not looked 
upon with lavonr liy linglish printers long after they had 
lieen etrtensivejy used in America. Engli^ manniactiirers 
have no«i introduced rollers of chilled steel in plafn of 
granite for the grinding oj Ciirbon black inks, and their 
products can coni|iete with those of American origin.* 

(Jas-hlaek consists inuinly of carixni. and has only traces 
of mineral matter. Samples .analysed by (Jiihil (Uk. lit.) 
mntained y.*to yj iier emit, of carlioii, 5 to 0 per cent, of 
oxygen, and 1 to 2 per cent, of hydrogen. 

Like lamp-black, impure gas-black is always contami¬ 
nated with tarry oils, which can be removed by calcination 
(ji. 15^), lea\ ing a residue containing y8 to yy per cent, of 
Rirlxm. Itstinetorial power isconsiderahlyliigher than that 
of l.am]>-black.andil willimpart'adee])greytnnetolootime.s 
Its weight of while lead. It re<jniresap])i'oxiimitclytwice as 
ninrh varnish as lamp-black does to form an ink of the 
right consistency, and the ink thus dries more slowly. 

Owing to h < hygi-oscopic character, carbon-black mnst 
•lx‘ stored In wolteiosed vessels, otherwise the water it 
absorbs forms globules with tJie oil, and interferes with 
the jierfect incorporation. 

Carbon-blacks are miscible wit h water, and this property 
affords a iae.ans of distinguishing them from lamp-black. 

Furifleation of Lamp-blaok.—However carefnlly pre¬ 
pared, lampblack, even after careful grading, has a more 
or less ornwnish tint, dne tod^he presence of volatile, tarty, 
and oily matters derived from dry distillation of part of 
the organic substance used in tlie comjmstion. When 
these are eliminated, the'tfsidnc consists of almost phre 
carbon, add is tften deep black in tone. 

CUmniail f’li^ijinilioii .—The technical method of remov¬ 
ing the brown impSrities is to boil the black with snccessive 


i'nir ftoiik, 1S98. |i. 65; 1903, p. 126. 
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jioiiioua uf stroug'^iuistic Iry mitil ouly a faint colour 
u iininrlrd on treating the eubatwi'it with a new portion. 
Tile powder irtheu washed tJinropghly pud npjx'ars deep 
blaek to the ere. ' 

In order to remove all traces of iuipnrititpi, however, it 
is 0600X8017 continue tlie iioiling with caustic soda 
until a colourless extract is obtained, and snbsi'iiuently to 
boil the. residue with m//m «/«/ until nothing more dis¬ 
solves. 'Hie final product, after washing vitli water, is a 
deep black, veiy triable jiowder. It is practically pure 
cai'lmn, and emits no smell t hen burnt The cost uf 
handling the matcriiil so many I'liies is too gri'al to permit 
of chemical jmriliculiun being used in the pre|iaratiou of 
any but the verylinesl and most expensive grjulesof lamp¬ 
black (Aiiile'Hj. 

Piirifieiihmi hji t'rtWuiw/.—The bimvii tarry oils and 
other impnrities in lamp-bhick can be ex|ielled by heating 
the crude product to a sufllcient temperature to volatilise 
them. In this process il> is essential to prevent any sir 
coming into contact with the hot carbon, which in that case 
would be partially burned into oxides of carlxin; und also 
to avoid overheating, the result of which is to cause the 
lamji-black to cake into lumps, which are very difticiill to 
distribute unifomdy through the lithographic varnisli. 

Tbe apparatus used for the calcination is a cast-iron box, 
in the cover of which a small opening is left t& allow the~ 
volatile impurities to escape. Tlie outside uf this box is 
coated with a thick layer of clay to protect the metal from 
oxidation, and the juncture of the cover carefully luted 
with the same material. Every procautiou is taken to avoid 
the slightest opening into the liox, with the exception of 
the small one in the cover. , 

After being charged with the erode lanip-blnck,'lhe box 
is placed in a suitabio fumaoo and heated gradually from 
behind nntil the whole has attained a liright red 'heat. It 
is kept fiti this temperature for about IhiAy minutes, and 
then removed from the furnace and cooled in a current of 
air, tlie opening iiftlie cover being prolpetud {torn, the pos¬ 
sible admission of atmospheric oxygen by having a piece 
of glowiiig charcoal placed over it. f’he box is not ooened 
until (juitu cold, lest any oxidation of . the carbon might 
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take place. To obtahj' an nbscJutely black product, it is 
often uecesaaiy to reiwiit tbc&dciiiui}' oSmaiiyas si-x times 
or moi'e. Acconlin^ & Irnue (ho loss in weight on cal¬ 
cining lain]>-blaob is ii|mnls of 15 |ier cent. 

Composition of Lamp-blacks.--After caMiI pnrilica- 
tion ]ani])-lilafks consist of y010 y8 ])er cent, of rarbon, 
and contaiji veiy little inineral nr oily products. 

The following analyses of four pure samples of lamp¬ 
black were inmle by Sllllircll and (IMtIiutj *‘ 
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A ciniiiiKMvinl saniiile of itnpiiro lamp-black recently 
examined by us gave the following results:—Ash, O. 29 ; 
oiU limiter (ether extract), 8.12; and total nitrogen, 0.76 
iier cent. 


MkTIIoIIS 01' K.\MMIM\(! L.UI1'-III,.WKS .tsi) t!AS-III.ACK'S. 

Tu judging of the suitability of a black for printing ink. 
the main points fti be taken into consideration are (he 
intensity and permanency of its blackness, its tinctorial 
(lower, the liiieness of its particles, and its freedom from 
any considerable (importion of oily im]inrities and mineral 
matter. 

llilcruiiiuiliim Ilf Miiii'iiil Miitlcf. —A weighed (piantity 
(about 0.3 gmi.) of the (lowder is ignited in a weighed 
platiiinni Ixisin over a small Ai’gaiid llaine, and the residue 
weighed jrhen bnrned com|iletely white. The best qualities 
of lamp-black contain onlwiraces of ash (i/. •■Analyses” 

tiijiiii). 

Tiirr/I Oi/mt—h has been (lointed ogji by fmiii't that 
the halo to be oflseiSied ninnd the letters in some old books 

* /‘nutio, Lvff* fiiwit. 1901. |). 141 
I s/titfi'#. tSk'. mH. 131. 
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unci papers is to be attribiitetl to\the prespuco of tarty 
tioiiipoimds, such as pyrene and chrysene, in the black. 

Kor the determination of such iin|iurities, 2 or 3 gmis. 
of the sainjik(are eviracted with e'iher, the extract evapo¬ 
rated, and the residue weighed. A s]iecinieu of lamp-black 
examined by us in this way yielded 8.12 jierceiil of adnrk 
yellow viscid oil, with a slronf; empyrenuiatic odour and a 
bitter taste. Siiiilli * advocates the following ((nalitalive 
test:—A pinch of. the ])owder is put on apiece of filter 
papersnnd moistened witli a few dm|)s of snlpbiiric ethei', 
which will dissolve any oil iiiescut anil then leave a brown 
or yellow stain sarnmnding thy |Kiwder. 

AIMiiiilii (V .Im/iVy.—Fns'alkali or acid, which may 
be left by the process of piiriticatioii, may react with other 
constituents of the ink and lead to loss of rOioiir. 

Free alkali is deteeled by Imiling o.i grni. of the black 
with ioc.c.or water.filtering.and.'uldiupadi'opor pheiiol- 
pbthaleiii solution to the filtrate (pink eiilonr). If, oir the 
other hand, the nqneons extract is acid, it will remain 
colourless on the addition of the |ibenui-phthnleiu, and 
will mjnire the aildition of alkali solution to (iroduee the 
pink colour. 

ftn/irr (if Lamp black consists of foliati'd 

particles, while gas-black is finely gr,anuhir in elinructcr, 
and vegetable charcoals (Frankfort black, Ac.) still more 
grannlar. A practical test for comjiaring ai. iinknowii 
sample with one of known Gnenes.s is to uiLx eipial weights 
of the powders with eijual ipiantities of varnish, anil to 
spread the mixtures in thin l.ayei’S on ghaas. When the 
glass is held to a strong light, the layer of line black will 
te found impervious to the light, whilst the particles of 
the coarse black allow the light to )Wis. 

y«/f««(V//.—The above method of teAing the fiiJsness of 
the irarlicles is also fre<iiiently employed for comiiaring the 
intensity of the lone of two samples; but iS'm W/|,(/iir. rit.) 
objects to it on the ground tli&o in llie ca.w of shole-btacks 
the oil varnish may rise to the surface, and the layer thus 
appear to be blacker than it really is. lie therefore advo¬ 
cates making the comparative testa On wood instead of 
glass, iiwder parallel conditions. 

* PnieCM ]tvr Itmilt. 1903,11. 333 
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Pmniiiitiirf —^A])ari!ffroiii IJitf results ebtaiued in actual 
practice wliiolt obrioiijly take time, limilh recommends 
testing Uie blacks with sul]ilmric acid and jvitb solutions 
of sodium liydro:flde add ammonia. J^lfrr^escence with 
the acid indicatits*tlie preseuco of carbonate, whilst if thn 
blacknuss is at'idl fugitive, the jsgmeut, when dried after 
1 roatnient with alkali, may show a loss in intensity. 

Ttiirhiriiil I'ntref .—A ])a.ste is prepared by adding lin¬ 
seed oil to a ini.vture of o.i gnu. of tlie hliick with 8 
gnus, of Mute lead, and after thorough incorpowtion 
s))read upon gla.ss, and thestint comjiared with that given 
by a standani sitmple o^ lamp-black nuder the same 
conditions. 

Il/iactlii TiiJ Jor I'linriiii/ I’mrer .—A mixture of 0.1 
gnu. of the ^mwder, and i c.c. of nil is spread in a 
uniform later over pap'r until the surface lielow becomes 
visible, the areas of |iapi‘r rotered by ecpial weights of two 
pigments thus allbrding a measure of their relative 
opacity. In some cases an additional amount of oil must 
be added to the mivliiiu to enable il to lie spread ort to 
i's mii.\iuium extent, so that Ihe tobd amount of oil used 
may also be t.ikeii as a measure of the eoveriug gjower. 

ItiiJiintiim lith''nii timf —CtilitA 

(/.«'. ril.j has IiU'-ikI a dLsIinguishiiig test on the fact that 
gas-black can Ik< readily mi.\ed witli w.aterlp. 155). 

• a 

MLVIMrTlin lll.ACK' ixil V.tl«l.SlI, 

Proportion of Black to Vacnish.- This sill obviously 
de|)und to a laige extent on the cliaratder of the jirintiug 
for which the ink is mpdred, as well as on Uic quality and 
nature of the pigment used. Thus for nrwsiiajier work a 
very dilfprent kind of ink is required tliau in the case of 
due Iwok work and illnstratioAs. 

According to Amirs* the projuirtion of lampblack or 
other blaAc in Uemian prp)|ing iuk ranges from about 
20 to 40 ppr cei|(.,si little blue pigment (indigo, aniline 
dye-stuffs, ikcj being added to the best qualities of ink. 

He gives the blloiving'pixiiiortions as ty]ilcal of inks in 
oomtuou use: 

I ITti sml^Hsriul'-sHjrtrtirSt iSSy, u, 230 
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Mixmg tho VanuBli and Tiamp-black.—lii soini* of 
thf old foreijpi inetliods of mjxhig Iho pigment with the 
oil Tarnish, the ink was only intoriximtod hy the pressman 
on the inkiiig-stoiie iminediati'ly before nee (see p. ijCt). 
As a thorough admixture of the ink was a 1 odious ])rnoesa 
the old Engiisli ink luannfactnrers were in the habit of 
preparing a complete prudurt. thongh. aceordiiig to 
(liir. r 'lL), the n'siilts given by this ink were inferior to the 
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Dutch printing. The mixing of the ingredients was 
effected by stirring them together in a 'yeB.seI,.and even¬ 
tually finding them on a stone with a mnller. Dwing to 
the very light and dusty nature of the lrui])-hla k, the 
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iucoriHimlloii is now i ually triliVled in i! luixuig raachiuc, 
several tv))eB if ivliirfi are in use. • ' 

(/mid'x Miinvj Murliiiir .—^Tliia is a Bini|i1e and eftertive 
apiKiratiir, eousisflng of a closed vi.lioal fj’liiider with 
lOiindiKl liotiuin, in which revolve two iiiterlapiiino ilal 
riiijjs, whirh scrape tlio sides of tho vessel and eileet a 
thoron)'h aihuivliire of the contents. The cj'liiider is 
snpporlcd outside hy a^les, bo that it ran be cesily in¬ 
verted lo reiiiovf the inh. 
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Pitt. 36 sliows the nil.\ln(} iip]Kiratiis viewed from above. 

JlVr/irt' iiml J'jlfitlmr'* d/wi/.v/ Mmliiiir .—'Jliefe are 
made in various sizes to take eharjp’s of | to 1400 kilos. 
They are (instructed in the form of a liori/jjintal cylinder, 
mounted on axles so as to be readily emptied, and the 
incorporatidn of (lieVarnisli and lamp-black is efl'ected by 
means of revokiim jiaddles. 

UiiKciiii'x MSriiiii ,I/«c/(i«r.—Fijs. 37 represents the 
niLXinc machine supp)ied ly llessrs. Kelhr cml .'c. for 
mixin^lamp-lduck yvith oil? It is made in (u-n .!«»*■■ 
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tak.* cliarpi'S of twenty-two Mid »i;.ty-six 
rotatiiijj Wiules dVe driven by o.? and o.‘5 liorae-jxiwer 
respectively. Tlie machine is shown hero bi a tilted 
posiliou for t'’.i‘ disjhargo of ink,'but when in action the 
openino of llie vessel is hnri/ontal, and is cl^ised so as to be 
completely dust proof. A special lamivblack cylinder is 
attached to the cover of the machine, and the black falls 
from this throngh a sliding shutter into the mixing 
chamber. 


After thorough ailraivlnre’^n a mixing machine, as 
de.serilieil iu the precisling |iages, the yii'//) of printing 
ink iMpiiri's grinding between rollers, so as to rcsiuce it to 
.an ahsointelv liouiogeneous mi.vtiire free from all lumjis. 
For this purpose it is transfernal from the mi.ser to a mil), 
in whieli it is (siased ladween ndlers of fim'-grained haitl 
stone .such as porphjTv, oiii'grinding iu a mill with six or 
nine rollers lieing usually sulllcient if the inateri,al has 
li.a‘n properly mixtsl. 

For grinding grmiulnr pigment such as gas-block, 
maeliines with rollers of chilled steel ais' used in America 
.and more recently in Kngland. 

hhimitit\ flninllitii Mtirltiins, —^'I'ln'se machinr*s have 
been e.\tensively supplied by Messrs. Kilh n mi'l f'e. ty 
jirinting ink manufacturers. They aiv coustrncted in 
ditferi'iit sixes and with tlmv hard metal rollers of chilled 
steel or of |inrpliyr\. A mill suitable for smaller mann- 
factnrers Is shown in Fig. 38. This is 40 inches in length, 
47 mebes wide and 45 inches high, and has rollers 8 
inclies in diameter. These rollers^are com|insed of por- 
phyiy. and have a snrfnee harder than sti-el. si that the 
material is ground ns iinely ns juissiblo. They are made 
to run at dilfermit Rjieeda, whilst the fnmt roll'T has also 
an oscillating movement. IxitL of which help to make the 
grinding more thorough. ' 

Further ndvartages claimed for this typ ■ of mill is that 
thiTe is no imssibility of the inateiiaroverllitwing from 
tile ss’es, and that the ndlers kivp^ completely cool during 
the grinding, thus preventing any alteration in the eolonr 
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of delicate pi^nenle, ae eometiuiee occtii'e when grinding 
rollers leonine lot. * 

Tile mill sliowji in tl\g6giire isca|)a 1 >lc of n daily ontpul 
pf lyo Ills, of letteriiressiiik or ,"o lie. of lUbo ink, and is 
driven by an engine of 0.8 horse-power, l-arger luilla 
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oonBtnic(|d by the same firm re(|Uire JjJ horge-]iower, 
and yield a dni'y output .if 4c\vt. of letferpress inkbr 
130 Iba of lilbn ilk, whilst still laip;er incchineB have 
six and nine rollers, and give twice and three times tlie 
output. 

(kimbined luLviug machines (Kig. 37) and giinding 
machines are also e_mpluyed>by ink mannfao'-nrers. 
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I . 

, In AWs grinding mill (Eng. Pm'., No. 2640, 1860) tlie 
bottom roller .ilone revolves, whilst the top one is llxeil. 

A grinding tiiill patented by Jndmi (Eng. I’nI., No. 957, 
1870) contain; Hat Oircnlar grinding phi'ies which I'evolvj 
on a vertical spindle. On the surface of tlj“se plates are 
teeth, whose entting facisi are arranged half in one direc¬ 
tion and half in the other, so that by reversing the motion 
from time to time halt of the teeth are shnr|)ened, whilst 
the others are in action. The plates MS' kept oml by 
means of nipoliambers between tlie li.\ed and revolving 
discs. ■' 

tuamachine protected by A'ag/diw (Eug.J’at.,No. 3598. 
1873) the rollers were made to revolve in opixisite direc¬ 
tions, and the uppi-r roller was much smaller than the 
lower. This arrangnnent was intended to accelerate the 
passage of the ink and prevent the darkening that some¬ 
times occurs in grinding coloured inks. 

Lithographic Ink.- I’riidiug ink for lithography is 
supplied in tins, the price rajiging from 3s to 40s. juu' lb. 
A fair (inality of black ink can lx> obtained for alunit 5s. 
per lb., and it does not deteriorate by keeping. It is in 
the form of a solid of the consistency of cold was, and 
must lie thinned down with varnish Iwfore it can be iisisl 
for printing. A small ipianlity of ink is treated .at a 
time, the varnish Iming added to it in minute rpiantilies 
and rubbed down with the ])alette-knife. The ink is at 
first difliculf to mix with the varnish, but when a little has 
been incorporated with it it will readily aljsorb more. A 
good deal of practice is neeessary before the lithographic 
printer can master the initial diiriculties of reducing the 
ink to a printable condition. He must lx- graded to a gnmt 
e.xtenl indilutiun of the ink by the state of the atmosjihere 
and the temperature. ' 

The lithographer in a small way of businins is frequently 
called upon t€ print snob smaJl things as oolicert pro¬ 
grammes and the like in fancy cotonrs. and must knowhow 
to compound inks of different lines. Ily ihe aid of a stone, 
mnller, |ialette-kihfe, and vaniish he fdnyilh fiiijl no diili- 
oulty yi accomplishing the work, flie jiigment or ]ug- 
ments Employed arc mlihed down in small (quantities with 
the palette-knife and with medium or thm varnish, or with 
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amistureof the bvoi ’aioorcjinf; to tiioWateof the ther¬ 
mometer. lie then fpiiide thu m!.\ln)e tvith the imiller,* 
gathering it up again with the knife and r<^nding again 
and again, klormolon^ia added ns the oner^tion proceeds, 
and as the ink gradually gains in tliiekiiess it will heoonie 
necessary to <lii lliis hy sealiering the pigment over the 
stone, and grinding down iritii the muller without the 
intervention of tlie jialetle-knife. I!ut the latter imiat tie 
employisl to scraiie llie (viioiir from the stone, pile it up 
liefore siibiiiilting it again In the action of the miilier. 
Ink thus impaired works 'letter it kept for a day or two 
hefoni lioing used. 

For delie.ate lints, .as in punting witli opatpie pigments, 
it is neci ssavy lo incnrpnrate \iil h the colour a consiilerahle 
laidy of nliile, andfnr Ihis pur|iose tliern is notliiug Is'tter 
than aiue n\ide. It is true tliat wliite-lead has mom 
covering power, lint there is cousiderahte risk of rliemic.a1 
cliaiig' la'eiirriiig when it is mixed with i-ertaiu otiic'r 
pigments, .V Irunspai'ent alumina intnidnoed liy Messrs. 
MiiiM' liiiii mill Co. allurds an excellent iueaiis(iii conjnnc- 
lioiinith oil) of rendering a coloured ink paler without 
eliangnig its consistency. In olinimolithograjihy an ink is 
sonielimes eni))l(iyeil fur a pide lint, or for enriching a 
ciiloiir alieady printed, iiilliesame waythat a water-eoloiir 
is used hy a piiinter; that is to say. ttie ink is sutUeiently 
thinned down by varnish to make the |iaper show through 
it. 'J'liia del uie lias the udvantage of reducing the niimls-r 
of seiiamte printings and so saving e.vpeiise. It is not 
npplieable to printing from tyjie. It is alniost iimieces- 
sary to slate that in printing eslahlislmients where a large 
amount of colour work is done, the iuks are ground in 
mills, or are anpplied ready eoin[iomidcd. 

Oollotypo Ink.—'flic iisnal practice of the colbtypistis 
to rub down litiiogRi[iliie chalk ink with " luiddle " varnish, 
tiir|ientiipi. and olive oil, and when he mipjires inks of dif¬ 
ferent colours,' he inixe.. Vaoh severally with a little 
turpeutiiuv liefor* i 4 oor)ioration with the other loedii It 
is also custunlan’ to odd to black inkiut small jirnpurtion 
of I’russian hlmi, indigo, or Venetian red to improve the 
tone. A 8|)eciai inking slab and muller are used Tor each 
oolouf 
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prepuring ink for 

t’ollotypp work on lim*}*. Fronj oiu* owii exiK^riments 
wo can af&rni 4kat miicli depcinlH in the eollul^'pe ])roceM 
npon the Ihoi^ugh u;icor)>oratiuii ol the iltgredients of the 
ink, npon its even diKirilmtio]), ami ii]K)u the degret' of 
moietore in tiie atnioRphere. whiuh Itaa an ihilnence upon 
the gelatine snrfnce. 

‘ jt. 5<i 



CTLAITEJI XI. 

t'0].()l KKli riilNTlN*; IN’KS. 

• • 

('o^Tn^T^ — K»rh itii'UnMl • ink- i'siinii'K 

)ii^nii('iit-—K.irh iciKintnn' ii' !<• |irii]H‘r pimiK'iit'--tl.ill'ti>iM' 

Unri-*-* lilm'k ih-frlm" 

t!riiii)'•riivuH Tlittin id niliMir—J)i;iir’ntiis ol coloiir— 
iirilii">ol pii^iiii'iit'i—IVriiiiiiH‘iii \ lit piiiMiHils Yi'lliiu |ii!riiii*ii(f 
* Ki'ii inmi •■iil'i I’lliu* |ii:;iiii-nts- tinri) piiniii‘iil'* -l’iir)i]i‘ unit 
omititi' ]ii!:iiii‘>itK>-lln>nii iHunii'iit^—"Art" Tlirao- 

colour pnntilig—riioliiL'inplin* rtiKilmiliiHi nl mlonr- 
(‘iiloiiii'il Mni'ji*.- rl<*rk*M8i\wi*HV woik—('ulmir wni-iw op 
tilli‘i'> <‘olniitiil lislit'—iitikiionii—(•i'ni‘r;il 'oii. 
Hili'iatioii'-Kxiuiiiimtioii ol IrirliioiiKilu* |irnils Tin* }i:ill> 
loiii> lor tiiiiifiRiK'iit ink!—ol V'lion 

IHiiiiKiit—Mi|ipli*iiii'iitnr\ ki>\ litiH’k Inks for cheques 
and bunk notoS'-ruii'iil nik'> for l•ln■l{lll•^. 

Unrl; Uothods.- -'Int’eii'Btiiig deFAils as kj tlie use of 
coluiiml inks in [iriiitin!' in tlio early pirl of tlie last 
century may lie gleaned from the largo volume by Hirniie.* 
'Ilils eoutaigs many illustratinuB in colour, with a S|H'eimen 
block of eacb jiignvnt employed. The latU-r are useful as 
witnesses of ]>erinauency, but the facti must bo taken into 
cousidemtion that these S|irriiueii tints have not been 
exjiosed to the aetioii of light, .tmong the colours illus¬ 
trated we find bistn>. se|iia, smalt, cobalt and some (pthera 
which are now -seldom enijdoyed by the ink manufacturer. 

It is worthy of notice tli.at Himitc makes no allusion to 
the purchasr- of coloured inks, and we may ]>rrauine there¬ 
fore that up to the date of this liook, and jpossibly for 
some tinls afterwards, print^'rs were dejrewdeiit for thyso 
upon thei^own ffspjurces. , 

■Manufaotnrod Inks.—later author, Itiuiwill,^ re¬ 
marks that " iii^e present adraiiced stSte of mk-iuaking” 

• PrHtiietil Wh** tm Jfttwaim' Prluttiig. 1822.* 
t ^ifAmeriiHit HHfgm/HnliS.t/PriHtiHg. I‘hi]»di>1pliiu, 187U 
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it is letter for pnntera to jely ii\«/6n th« luamifactiiml 
Mticli' tliaii to to mako tlieir own inks. \ntl he 

tlintrtlie dinicully ol' Teifiiciii^ tliese inks ami 
ini»n^ tliein witli A'nrnisli in tlu^ beslVay to inei'l the 
necessities (*f the work in Ininil, is (jiiite enonjili in itself, 
willioul the tronl))'* of compouiuliii^ the inks ailded 
to it. If. Inmever, tlie ])rinter should insist on liein^ 
inde])endenl in this matter he is referiisl to 
lH»ok* for further information oii the siilijtH'l of ink- 
inakiii^'. 

lieferrinj; to Ihifjhlon, we* fiinl that he admits that 
eoloun'd inks can Im* jinrcliasi'd ready for ibe. Init C(mi> 
plains that they sih< di'ar. am\ that tin' re(|nired tints 
cannot always he n^adily ohiaim'd. Ih* inhises tin* printer 
therefore to Inu his oan ran inatetials and lo mix them 
fnrliiiuhelf—laUn^^can‘ that the etdonrs employed an* of 
the host. The ap|)liiiiuvs and materiaU ne(s>''ar\ consist 
of a iiiiiller, a umrhie slab ami palette-knilr. :i ran of 
]n*iiiters vanii'‘h and the raw ixdoiirs. Me then jrives a 
iwiew of the best colours to use. 

Paintops* Figments.—AVe may lake it as a4:i*nej'al role 
tlial jneimmls used by jiaintem csiii. nitli Vi*r\ few e.\ce|)“ 
tioiis, Is* adapt( kI to the print inj;-pri*ss, always rememlK.*iinf( 
that the piiiiiter is m»t limitod to a certain thickness of 
maUTial. Me can if In* likes, and as mun\ do. pile on the 
]aiiut with a ])alett(‘-knife so that it lies on ihi canvas ip 
prominent rid^*^. The printer, on the otiter hand, must 
use his colours in sncli thin layers that tlndr thu'kncss 
cannot k* measiiml e\en by a micrometer. It is obvious 
that this means that the ]»i^nK*nt used must lone }{reat 
kxlv or cuverino jwwer, unless it is intended by printing 
one colour akive unoiber to get a eoii)|K)inul tint. 

Early Ignorance as to Frppor Pigmfents.—In i smaller 
kK)k by of later datef a chapter is devoted to 

coloured inks, in wliicJi ho (le])lon*.s the ignprance of 
printers and ink^makers cfAiu>niing cohuirs and tJieir 
applicaiion to the pn‘ss. Ho lulvises'ilw nso (f slab and 
mnller, and g(xsl prtnting ink varnish, and in cases where 
the ink shows a tendency to accumibab^ npou'tlm tyjie 

' /Vi#? 'r» liimk, 185C. , 

t -Um ih J'lr/HtrtihoH nj PriHlmn Jki Mb lUork ohu r*i/fW/-rtA 1832. 
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rooomraracld tlw iKldRifti ot cfird wap—viliidi innat be 
rublKiJ iiilo Ibe iuk wRb tlio muller. He then iviieats iif 
elijelitly nuqdilied tnnii ^le particiilare of lliw dilferent pig- 
iiieiite nliidi be gives in Ills previmiK •.'< "k. ,]t is iiilerest- 
ing to nob' ^jiat be advrnaifes the use of carniiue for a 
eriniaon ink, but onlv for verj' i«irlioiilariiitrpo'es, adding 
naively, " I liave lieen iu’oustonied to pay for llie Iwsl t«o 
giiineas an oinioe.” 

The Half-Ttjno Froeoss Block.—Tlie iutnalndion of 
ilieba1f-lone])liolt)grap!nc pris-ess block,nbidiliaslftjgdy 
sujiersi'ded (lie art of ruKiil ,'nara\ing,i'auwil (piite a revo- 
Inlion in iiriiiting luelliods. 'I'iie eldied dots upon these 
lilock.s are so line in diaraeler that the work is coin- 
parableti.a sleeleaginvingratliertliantoone npon wikk] ; 
and if one eari’s to look up tin' files of any illustrated 
journal of the ]vTiod wiien the.se blocks Jiint caini* into 
use. lie will see a hat deplorable things the ])rinters made 
of them. Neilhertbe ]ia|iei northe ink were good enough 
to meet the needs of these llneh etehed liloeks; and 
although «e nnist n'gtet the decline of the Ijeantifiil ait 
of no id-i'iigniring, we iiiusl put to the credit of the |ir(e 
cess block a revivilication of the jiriiiter's art which has 
Is'en Is'iidicial from etert' point ot view. 

Koooasity for CloauliueBS.—I’rintera aiv Is'giimingto 
sec that under the new conditions detudiuess. ns well as 
nan', is nediled at ^‘very stage of the work. When type 
and electros from comparatively coarse wood-cnia. both of 
which were tn'ated with black ink only, were the solo 
reipiisites of the printer's art., the worksliop was the home 
of grime, perhaps nocessarilt so. But now that the work 
entails the einnloynient of delienti’ly etclwsl process blocks 
luudi gn'ater core is needed. The jil.ice nnist not only be 
kept SCI npiilously clean, but a unirorni b'uiperature must 
ls> niaiiilaimsl if good work is to be pnsluced. The com¬ 
mon use #f the electric motor for drivingathe iiiacliinory 
has banished miM of the uirt; and the question of tem- 
pigntnre ill not k diflicnit one to solve. The blaeli ink 
used fur nrocess blocks must Is- of the«linest descri]ition, 
and it is tuniul % ]waetice that they take up fur Igss ink 
than either tyjie nr wqpdeuts. The layer of ink is so veiy 
thin niat it is i^tpatter of necessity that it thonid have 
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good coToring pooor, otlicwifo thelunpression will appear 
to be gn'y aud flat. 

Ovorlaye. -'riieKO blocks retpiire to liavo the pressure so 
adjusted that, it is greatest in the AiadowKless in the lialf- 
Umes. and lightest of all in the high lights. This desi- 
deratiiiii is scvuix'd by overlays, and a great improvement 
h.as been elTected by the recent iiitnidiietion of an overlay 
made of gutta]ierrha on paper, which is produced by a 
photograpliic proees,s. This overlay, which is sjiecially 
adaptad to the iiroeess block, has Isen introduced from 
America and is known by a ])at"nt name. 

Coarse-Grain Soroons.—In the ease of rapidly printed 
newspaipeie on rotary machineB,‘.ialf-tone blocks made with 
coarse-grain screens are cojiiiiig more into nsi' (‘very day 
and displacing the liiie-ilrawing—it is often f(.,ind advisable 
to use a liner grade of ink for the pages hearing the 
illnstrat ions than for tliose containing the text, in higher 
class journals the custom has recently obtained of printing 
line-gRtin lialf-toue blocks in coloured ink while the 
accomtauijdng text is in black. This of eouiw' involves 
sejmrate printing mdess a two-odour machine is employed. 
The effect of the two colours on one ]»ge is often most 
artistic. 

Theory of Colour.—It would be lieyond the soojje of 
this work to devote much space to the theory of colonr, 
although we are fully alive to the undoubted advan¬ 
tages to he secun'd by all those having’to deal with colour, 
by an understanding of the principles ujiou which tl]at 
theory is based. There are so many excellent mannslB 
upon the theory of colour, the harmony of colours, and 
njxjn tlie use of pigments generally, that all who desire to 
acr{nire knowledge upon these subjects will have no difli- 
cnlty in finding instructors. t i 

Diagrams of Colour.—hlany diagrams have Wn pub¬ 
lished fur showing at a glance the so-called primasy colours, 
and their relation to the secondary and tortiary tints, bat 
the iho.?t simple is a very old one which w? berm reproduce 
(I'ig. 3p), and in doing so we mast express our regret that 
we cannot discover the name of itk (Mginathr. It is 
eztremtjy useful in at once fixing upon the mind the 
nature of colonr relation so far^as pi^ionts are cond.'med. 
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The central disc is black, v^icli represents a mixture of 
the three priiiiary colours—snrronndiiigk the disc we find* 
the primaries, yellow, red, and bine. In ths next concen¬ 
tric ring are tho^iiw Secondaries, made U]j of niixtnses 
of the two prinaiy colomu which lie against them. Thus 
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orange is a mixture of red and yellow, green of jellow and 
bine, and pnrple.ol red and*bluo. Here too we have-a 
ready gaido to tlm eoinplomentory colours, a mixture of 
aiij two of tbe pmiiariea, constituting tlje eoniplementary 
tint to the retnaiuing primaii'. Thus green, made up of 
blue and yellow, is complementary to red; orange ‘.o bine 
and pqyple to yellow. 
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Ill tlie oiiteniidst ring afe Ate tertiary tints mmle np of 
'tiiixtiiros of tlio serondaries, thus—grocu aifd orniige form 
eilriiir; oniiijje and purple, rv<.irl; green and purple, u/i’w. 

Peouliaritipa of Pigmonta.—'J’he Worker nlio lias 
bitlierlo cuiiiined liis attention to black 'prii'<’ng will find 
ninm dealing with colonra that he has diflicultii's to meet 
which at liiKl ina\ seem to lx* insn|K'rable. I'lacli inlonn'd 
ink ajipears to hare its own peculiarities, and where, with 
a black ink, it is jiossible to temper it wilb various media 
so asVi) alter its working i|ualities. coloured ink cannot, in 
many eases be so tnmpen'd with, A eolnnrcan of coniwe be 
modified by the addition of white to lighten it. or black to 
dai'ken ir; butnhat we mean is,'lhnl where delicate colora¬ 
tion is necessary, the whol-sale addition of tur|»'ntine, oil. 
varnish, Aa. is not i)erinis.siblc. Inks of v.lvioiis eolonrs 
are now ]>iirchiusable which need no such addiiioii'-. 

Pormananoy of Pigments.- I']! to I'i'cent times the. 
colours ein]ilojed in the manufacture of printingiiikswero 
with a few e.\oi‘ptions of mineral origin, anil such colours 
are as a general rule permaneiit in their iiatniv. And 
permanency is one of the principal considerations in tho 
selection of a colour, unless the work that tlie ink is 
intended for la- of ([iiile an ephemeral character. 

Aiiiliv I'tiloHix —When the aniline colours fir.«t la-camo 
available in the arts, jirinters, like many others, were 
attracted by the goi-geons tints presented by'1 hem. Tlnf 
new dyes were ijuickly made into inks, and bi/aiTe jxistois 
witih colour schemes never before dreamt of even by those 
afflicted with aente chnimatic ala-rration apia-ared on tho 
street hoardings. Hut only for a brief time, for sunlight 
mercifully blenched out several of the eolonrs liefore the 
jirints were many hours old. Any one can test for himself 
the fugitive nature of most of the.se'auiluie ei'.lonnt by 
exposing any surface coloured witli one of them under a 
negative in an,ordinary photographie printing Qranie. 

‘it is tho la-lief of niany'Workers llir.t this chai-go of 
instabfiit}' which is brought with such grod reason against 
the anilinn colouas will some day Im removed, and that in 
conrse of time aniline colours will lai ^ii-onnced f>i which no 
exception can lio taken on this scoip. We shall see, when 
wcoome to consider the rcijnfrcments (jf the thred-colour 
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Bystfin of printio", ^oh co)onni are greatly in 
demand. , 

'Jlie e.vperimenls of I’rof. Chnrfh * on tlm stability of 
different oil paint.! expir'd to tbo octi(»i of light and «ir 
under similac^oniiilinns for pcriwls of two or*lire years are 
vi'iy mstrnetive, and supjileinent tlie ex|icnmente of Sir 
Wilhiim .limn/ and Dr. Ili'wll on moist water colonrs 
(p. im. 

The follinviiijr were SiPiiie of the most important results 
obtained, tin' de])th of the iuithil colour in eadi caaed)(‘ing 
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.Vs colmuvd priuling inks art! esbentially a kind of oil 
paint, it Ls not nnjiistiiir.ble to assume that closely similar 
O’^nlts would have Iteeu obtained with the same pigments 
illl•o^|Klratedwilh lithographic vai-iiisli. 

‘’Fugitive Oolootb.—Want of iwmanence is thus a 
fault which is to lie attributed to other colonrs besides 
those derived from aniline; and those who would seek 
information n|)on this point cannot do better than consult 
Professor I'lii’rr/i’H biuik, where a table is given in which 
pignients aa* divided into thn'e groups Class I., contain¬ 
ing the ^itly iiennanent eoloiirs; Claes IJ., those which are 
subject to a certain amount of change, but which may lie 
used; and Class 11 f., comprising those which ought to be 
definitely exclndpd from u$.> 
yellowing the urder lulopted in the table reierren t», we 
will now briefly cousider the various pigments whicli are 
of inWreft to tlie printer and maniifaSurer of printing 
uiks. 


rv»r«'ryip w»«r«. |i yts. 
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White Figmehte.—The \ylule ^gments ueiucil in i’ro- 
'fesaor Chiin-h't Kst are three in iimiiberl hiri/lK vhUr, 
:iiir irliitf, an 4 jM,r irltilr.. The Ijrst iiajiieil is not nsed in 
thr making pf inb, bnt it is of secondary inten'st to the 
printer in that this description of while is<:.ineh nsed in 
the preparation of surface jiaper. which is nmr so ninch in 
demand for the effective printing of half-tone process 
blocks.. Ziiir irhitr, or sim- itmlr, is much in reejnest by 
the watemlour artist on account of its |jermanency: bnt 
it it'not so satisfactorj' for printing puritoses as I'-MIr 
Ifiiil or/Mr All thest thrw pigments appear in 

Clinrch’s list, as lirst-class ]iignients in the matter of per 
manency. if nsed for nil paiiituig. Ihil when the particles 
of leail carlmnate an* not wnip|ied up in oil, u., when 
nsed for waler-colour laiinting, the pigni.'iit is rapidly 
attacked by any sniphunnis coutaniin.alion in the air, 
and tpiirkly blaekens. 

Yellow Figments.—(If yellow |)ignieuts there is a very 
great variety, and although printing in yellow ink is not 
by itself often called for. evcp])l perlia|n in iH»ler work, 
the admixture of yellow with other colours in the forma¬ 
tion of secondary and li'rtinry tints gives it an im|iortaiioe 
which it might not otberwisi' possess. We must n-mcni- 
lier, too, that in the modem three-colour process yellow is 
one of the three ])riniary tints u]am which that process 
de|wn'ls for its efficiency. 

The most iuijmrtant of all the yellows to the printer is 
/no/ iltniiii'ifi, usually known .as '■hrmf i/ilitiir, Ity mi.\illg 
the neutral chromate with lead o.side yellows of various 
tones, including the orange, may be olitainmi. For lighter 
cliRimes, lead sulphate, while a mi.\lure of lead chromate 
and sulphah* is employed in the jwwiuctiou of certain 
tints, ilere again we have a series (ff ])igiuen(s which, 
while unstable when employed as water lolonrs, .are com¬ 
paratively safe^when lockml n]> in oil or varnish’ as in the 
mhunfacturu of inka Chriiffie yellow,' combined with 
I’rnssiSu bine and with black, gives if great variety of 
greens. Viuiiiih'uiii i/rlliiir, limfx i/cIMr (urimitrilt), 
tilhirliir uMiir, and nihiriiie o/vim/r are all liable to 
changernnd the same tnay Isi sai\l of i/rllaiK lukr. hmirn 
piH, jiilloii' miiililrr, and lliihim /liiil,., I'mliiiiiiuri/rllm 
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and mhnhnn onimjc ni'a^ bejiLfced amotigthe perinanent 
cnloiirH, bu(< tlioy are (‘xijeii&ire for «oi)imoQ nse. Of 
all tiiBSP yellows, fhitme fU'ihn' is to be«proferpwl on 
account of its oafy worlfiiijf and freedfyn from (frittinese. 

YtVmr Jitmtin wiire, and oilier cartiis on* durable 
lii^iiicuts, and an* of use to tin* |irintep when bright vollow 
tones are not rp<|mi*ed. They an* also useful for admixture* 
with i’rtissian bine and other pigments for the pipduciion 
of com|K»i[e colours, h'^nr sii-nnn and Imnii innmo come 
under the same category', the first being a yellow nfid the 
second a bi'owni.sh ri'd. 'Ilhe*,e lasf named pigments are 
extremely haft! and require caivful grinding. 

Bod Pigments.- Tlierl^aiv many red piginenl> wliich 
can Ir* iis(‘d in ilie pre{)aralion of ]irintiug iiik». fV/’- 
imhini, which is found in tlie form of fhuHtfftr (mercuric 
sidjiliide). in many jv«*ts of the world, or c,an Is* pre- 
p.'ir<*d uililicially, is leiiqitlng Is'cauM* of its beautiful 
sc!irl«‘i colonr. Ibit ink pi'i*pared from it cannot l>i* em- 
])liiyed nilii li'od (ypi*, for tliiit metal de'compo^es tlie 
miner.al and elmnges its (R»Iour. (Itlierwiso tliere is no 
reason to siistwcl the ])evmaiienc\' of vennitioii when asso* 
ci'itedwilli oil or varuLvli, and IVofe6.sor places it 

among the lirst>ch^s pigments. 

i'tnuidoH, iiri'iKinsI from native cinnabar. w:w list'd in 
the d(*cor,atioii of the walls of Poiii|H‘ii, wax being the 
•uii’dium with i.liicli it was associated. TJie colour has not 
ffMli*d, allhmigli iiearh twenty ceutuHes have gone by 
siiici* till* iltHUtied city wa.s overwhelmed by the ashes from 
Wsiivius. We luusl, of conrsi*. take into consideration 
that light has Imeii exchitletl. The (‘liinesi* cinnabar is so 
pure ill (pnality that it meivly n’ljiiires grinding to (snivert 
it into tlie welWyiown scarlel pigment. Vermilion of first- 
rate t|iftlily is ex|K*iisive, aiyil cannot come into eonimou 
use as an ink. 

One of the moat valued rt*da Jias alwais been 
that derived from tlic niaUder plant—/I'wAc^ hiniiu'inil of 
Unim*U8-^and nnUl comiwratively ri»ceiit 1iiu?s*iaigc 
tracts of land in India, as well as in tlw U'vaiit, Uolland, 
and I''rance, wAvMevoted to its ciiltiv.alioii. cliieily for 
dyeing pur|K>se8. lUil owing i-o the synt]ielicaii*|)iixliic- 
tion df its c*h?bf g>iwntuen®5, ulnurim' and jmr}niniu\ from 
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anthracene, tho oaltivation of the inadder plant may now 
!«■ repiiileil ns n discarded industry. Antliraci'ni' is 
deriviul from roal-tar, and the efllonriiif'-matU'rs wliich it 
alli'iils are n]>pnn',nt1y identicm willi tli».si' formerly 
obtained from the madder plant. A Kriht v;\viety of dif¬ 
ferent reds, such as lumlilrr mriiiiiir, mv iiimlilir, iiiiil, 
iiiHiliIrr, hniini ihul /iiiqilr umihhr, an* olitained from 
alisarine and purpnrine. The best ipialities are fairly 
permanent, but some of the luits are liable to change 
their tone. The madders come nuder Class Jl. in I’ro- 
fessor t'/iace/i’* list. 

tbrtunu.—Carmine, a very unstable (s)ui|iouud prepared 
from the cochineal insect, is 8n..ietimes einplnjeil to ('ire 
a tictitious brilliancy to dull nds, but it is so much mon' 
expensive than alizarine that it dcs's not luov often come 
under the notice nl the ink mainifueliin'i-s. 

him ihiili,- liiili"ii /i'll/, Tiidi ii Itifl, /i/m'ii;i /i’ii/, seem 
to be dilVeiynt names for I he same Ihiujr, ferric oxide, or 
iron rust. Allhnuj'h not suitable for line work when used 
by itH-lf, it is valuable for mixtures with other piftmeiits. 
Ijighl visl .and I'enelian i-ed .an* pigments of similar tint, 
and are varieties of red oolnvs. 

Blue Figmonts.— lUlivumi'lth is |K‘rba])s the most 
beautiful of the blue pigments, whether it Is- natural, i.r„ 
maile from /iip/s hiziili, or arlillcial. The artilieial ultra- 
marine, one of the chea|)est colours, is alone likely to come 
under the notice of tlie printer. Ink made from it is 
unsatisfactory. It will not work well, and the impressions, 
even under the hand of a skilled man, are uneven and 
rough in apiwaiance. 

/Vi'oi/ii;; Jl’iir, on the other hand, has many good (piali- 
ties to recommend it, and it makes a variety of useful 
tints when mixed with otherjngmenlsj It is trarspaient, 
and has great tinctorial power, but when much diluted, or 
made iuto a li^ht tint by admixture of a wliiby,pigment, 
is seen to have a greenish hue,. Ink mado from j’rnsBian 
bluets'generally regarded as being ^sTjuanent, but it is 
liabln to became ,]jaln when exixsssi to alkaline fumes, 
such as ammonia. Por this reason I’r.issian blue inks 
should got Ijv employed in the jirinting of labels fur soap 
or ether suWances of an alkaline eharactei. 
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(Jt>fntU is a permanSiit blag, bat U sebicm aseU by the 
priatur; Bad tbe eame^iaay be said of i/uli/p, an anstable 
colour, but ouo which, with certain yellows, alfurda asefnl 
greens. 

Oreen Ilj^ence.—ureen pigments Jor are in the 
printing press are gencmlly compuaiided of I'nimmi Uue 
and t'hnufic yelloir, both of which pigments have already 
been considered. Hat I'hroinhnn im ith, a remarha^y stable 
compound, is also occasionally used for very fine jirinting, 
each as that of hank notes a . 

Many greens, like Jiiiitnilil (jiwii, fvlicelr's ijmii, I'ttm 
ijnrii, &C., are combinations of copper and arsenic, which 
are highly [wisonons. Tib" iiret-unined jioasesses a tint 
of great bi'aiity, which cannot be njnalled Gy any combined 
pigments, bnhit is snch a very liad workingcolour that it 
is not made up as a jirinting ink. It has, however, some¬ 
times lieen dnstedou to a iiriiited ramish in the same way 
that broiiise ]H>wder is attached to snch varnish; but the 
practice ina.st be fraught witli so much danger to all con- 
cerneil that only ignorance of tlie results to be exjiected 
could ]»rdon its employment in this way. 

Purple and Orange Pigments.—Tlie other secondary 
cclunrs, orange and jmrple, arc generally com]iounded 
from the primaries, and tliey do not need lorthcr descriii- 
tion at our hands. An endless variety of different tones 
is, pnionralAi by using the eoustitneiit jirimories in 
' varied pro|iortions. * 

Brown Figments.—Under tbe bead of brown pigments 
come a number of earths which owe their eoloration 
prinriimlly to mm iwiWc, sneb as, nrliiv, I'mtier, wiidy/r 
hmini, Ac. Tlieso earth ooionrs an' ]ienuanont, and are 
nsefnl in com]Hmnding the coarsi'r kmd of printing inks. 
But it slunid bo noted that .for tlie printing of delicate 
half-tone blocks such natural colours are qnite nnsnilable. 
They alwiys retain their gritty character, even after the 
most thorongh grinding, aid’ this has a very prejiidicild 
effect upon .the biticits, which under aiicb treatment ibou 
exhibit signs of wear and U’or. . 

“ Art ibBdeB.i(—1''or sneb work browns of far richer 
tone anil finer siibatance may ho made by mixing aiiVjirine 
and other redwwith bftek, I* which may be added chromo 
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yellow, bine, bn^ other colonre. Ko-called 

(irt ehmlcs ” in printing mke, ina4e np of secondniy and 
tertinry colonin with a certain admixtura of black to 
eaildenthe general tone, are now ranch in vogne. If the 
eoniponent colours be carefnlly selected,' a l|,ilf-tone block 
printed in one of tliese inb, provided that it has ]ilenty of 
contrast between fnll shadow and light tint, appears as if 
prodnced by two ]irintings, Sncb inks liave been desciibed 
for this reason ns ihmUi-tom ink. 

It-may be mentioned here that such colours as ndin, 
ninlicr. ike., which are rich in o.\ypen. do not m|uire the 
addition of any separate diying inediu'u when used in the 
manufacture of iwinting ink. 

TlU(£li-(.'ol.OI It Plll.MI.Vi. 

ITriohromatiD Printing.—Jt is when we come to con¬ 
sider the effect of the intTOilnrtion of the process block 
upon colour work that we lind changes of the most 
rndical character, not, of course, in the jirodaetion of mere 
monochrome impressions, but in the practice of the 
three-colour, or, as it is often called, the tricliromatic 
method of block printing. 

It is not witliiu the scope of this work to consider how 
far the modem three-colour method of printing will 
sn])ersede chromo-lithography; proWily there will I/c 
found an ample field of emjdoyuient 'for botli jirocesses. 
But it will be necessaiy to give a Irrief outlino of the 
principles u]ion which this modem method of prodneiug 
pictures in colonr depends. Dike the half-tone process 
block, the thive-coloiir method of ]irinting is horn of the 
art of photograidiy. 

Photographic Palsi&cation of Colour, It has long 
been known that the photographic plate gives a very 
false rendering of coloured objects, hliie and riolet being 
represented as white, while tb" warmer tints are sliowii as 
black. To understand tbe underlying cause of this falsi¬ 
fication it is necessary to refer to h’ig. 401, whicli repre¬ 
sents tbe solar spectrum in triplicate, dn the centre it is 
shown diagramniatirally in the nsunl manner, with the 
principal I'rauenhofer linesi marked by initial i letters. 
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Alro indicsted in tla.*'liograin‘iiTO the ^rismntio colonre, 
from violet to red. AWo the diagram the graduated’ 
atrip aliowa how tlio sjjectrmn appears to* the eye, the 
groateat iuteiisityjof the light culiniiiitiug in thoyelltiw 
region, and Wing awiiy gradnally into the red at one end 
and into the violet at the otiier end of tlie anile. 

Ilelow the diagram we ace a ainiilar graduated atrip, 
repreaenting tlie solar apectruin as lejirndiieed on tile 
photogra]ihic ])1ale, and we are able to note at onoe that 
tile jilac® of greatest, intensity is not near the J^bow 
region, but is far away at tih' violet end of the spectrum. 
This is a graphic nuintier .>1 r.vplaiuing why u])on the 
photographic iiietiire bine iiftsiiresi’iitedaswliite. and green, 
yellow and reil as black, or nearly so. 

iBOChramatlc Flatea.—To I’rofessor /b./i'/ isdnetbe 
discovery that, by iiasociating witli the gelatine emul¬ 
sion which constitutes tJie surface of a pholographic 
plate certain .aniline dyes, its smisitiveness to niiat we 
gimerally call the warmer colours of the apectruin is 
much iiicreaswl. TheM‘ platni are known as i-oehni- 
mntic nr ortho-chr'inmtic, and are usisl in the rainera in 
conjunct ion with a coloured acreeii. The e.\uct position 
of this sciveii is uiiinipurtant, but a coiiveuient plan is 
to mount the lens of the enmern upon a kind of falso 
front with a slit behind it in which the serwu can be 
ppserted * ^ 

Coloured Screens. simple yellow sciven or filter 
consisting of a glass trough holding coloured liipiid, or 
mom conveniently a glass plate co.ated with coloured 
gelatine, will, in conjunction with an isodiroiiiatlc plate, 
lie of service in onlumiy landsca[K‘ work. Vor esaniple, 
the brilliant yellop' blossoms of gorse in the springtime 
would Is* representeil nabloek by an onlinar) plate, but 
with the isoeliromalio plate and semen they would be 
almost whi^. The ioliage tints of autumn egn also he now 
rendentl hi a manner far nibre trne to nature than yas 
iwsijible befom I’lode^hor J'lj)#/’. disoovciy. 

Fhotogupb^ and Colourod Objootan—Hut when we 
come to the mpS|etilnlion by photography of oij and 
waler-oolonr jiicturok luid diilemiit works of art iu*\vhieh 
cotunr S an iin])or|gjit Tea*i#e, far mote care is necessafy 
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in the eelectioil of n jwper light fflter. The word 
filter w used advisedly, for the function of the screen 
is to prevent certain rays passing it, while it gives ]ias- 
sage to otligys. In other words, the Required colour is 
filtered fmm its associated tints, o 

Clork-Uaxwell’s Work. —The pioneer in this work was 
I’rofossor t'lfd-Majrtrcll, who as long ago as the year 1861 
showed ill an iui|)erfect manner, for the isochromatic 
pinto had not yet been conceived, that three ])iclnre8 
phottigrnplied from one coloured original, lot each under 
a differently coloured 8 Creen*or filter, would, when com¬ 
bined under suitable coloured lights, aumlgainate into a 
fab" representation of the objed,. photographed. MiviriiPn 



colour ciirvM hare farmed the Wis’of all work in this 
direction sine.’ Ids time. A repreRuitatioii of these curves 
is given at Fig. 41 . We hero see the proisirtion of 
the sjieetrnm of which each of the three-colour filters 
should consist, the red taking in u certain pai-t of the 
yellow and green, the green overlapping the red and 
bine, while the blue comprises the violet and iif.rt of tlie 
green. 

Colour Boyoons or Piltors.-— lly mixtures; of certain 
aniline dyes, and staining wtih them glass jdates coated 
willi gelatine, screens or light filters‘car. laimadeto closely 
approximate in dint to hlucwelTs curves. ' In ;)liotugraph- 
iiig a coloured object, say an oil paRi^ig, tliree negatives 
are iiirA, each under its respectyo^colour filter. I’roni 
those negatives half-tone bldcks arejinqidred.iinihitisthe 





CK)liOUIU!lP PRINTING INKS 181 

printer’s business to s i)erpoS 0 tbe images from those ^ 
blocks in three (K)loareJ iinpressions so bs to give a fair 
representation of ^ho orijpiial coloured objecR 

Coloured Light.—Jn dealing with . ulouicd liglit fte 
fiud that if wi luingle a|)OU a screimthe coloiire red, green 
and blue, fruui three lanterns wo produce whil(‘, or on 
appruacli thereto, for wliite light is coin])as(^l of all the 
eulours of the s|>ecirum. lint if we mix t(^ther pigm**nts 
of the same tones we pivxliice black. Id the one caae we 
an! working with colunreil lighla, and in the other ’with 
coloured sliadown. And wlien wo come to handlo pig^ 
ments soeli ar an“ em))loyMl 'jy jiaiiiteni, and in tlie mnnn- 
I'acture of jirintiiig ink, we mnet regard as primary or 
foundation (uleiirfi, hhie, I’ed. and yellow. 

Pure Figmonte unknown.—There is unfortunately no 
such thing as an niBolutely pni’O pigment, .and we can 
never hope really to match the rainlmw eolonre of the 
prism, iifherwiee it would be iwssilile to follow witli 
some aceiiracy the guide afTorded by llaxwell’s curves. 
The ideal pigments for printing in tlim- colnui's have 
yet t.i lie found; and ink iiiakera are so alive to the 
iinnortaiice of tho subject that they are devoting much 
attention to tho piudiiction of inks wliieli shall, as far 
as possible, come np to the sclontilic standard. 

Oeneral ConsiderationB,—T'lie difficulty with which 
printers have hitheito hod to deal is that the ink makers 
have not worked hand in hand with the makers of liglit 
inters to reach one common goal. Tho colours of screens 
and of the inks to be associated with them should Ix' fixed 
and uiialUTahle. Many workers have been in favour of 
producing the three inks in the fiiutplme, taking care that 
the jngments are as pure in tone as it is possible to procure 
them, anil then of ,‘idapting the cnlonr screens or ffilers 
to the pigments sij chosen. At present there seems to ho 
much ooufasioii reigning, owii]g to so many workers acting 
independently of *one,anotlier; and it tlins conies alyint 
that A.'s blocks ifill give resnlls with inks made !iy 0., 
which are.not 'po^ijile if B.’b inks are^sed. That this 
confusion is qnite^neccssary must be a))parent when we 
remeintorthat.tliereoct colours of the inks and hcrcens 
are based u]ion u'iwi^ific pinciples. 
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ExaminBtion' of Trichiomatic Fruits. -In drsiring 
this olinpti'r to » ronclnsiiui, wsntt}’ uutr tiint tlioso irho 
would fpit n fair idea of the wu}Vii wliicli H'|iarnto pmcoss 
Wlioks can )s- iiirdo liy tlim' ]irintiu(!a to jtlie all the 
varied tints of a polycbronmtie original olf.-cl, will learn 
far more liy live iiiimiles’ vareful i vaniinatiim ot a good 
speeiineu of thwe-coluiir priuling than they can fnini 
ninny Jiagcs of desrri|iliou. 

To examine the print a good magnifying glass is needed, 
for i'l'is reijnisite to sejiamte the dots id' wliieli the pictine 
is composed, and to note their eolniir and relation to oim 
another. 

The Half-tone Dot.—.Vs'iii all half-tone llm’ks, these 
dots an' large and eniwdeil together in the shadons iuul 
eouiparalively small .and widely separated in the lights. 
In tile deeiiest shadows of .all the dot.s. yellow, ivd. and 
lilne are siiperjiosed one on the olher to form a near 
.apprrsaeli to lilai'k. Tn other places we hiiil two dots of 
dilii'reut eolonrs printed alsae one another, and giving 
just the same effect as the same two eolonrs mingled on a 
palette. Jn other plan's we find dots of dilTereiit colours 
plan’d ill jii.xlapU'ifion so that the eye mixes theiii into 
a compound tint. 

Hocossitjr for Transparont Inks.—.Now it is ohrious 
that one of the first iwpiisih's of the inks used for these 
liiiilt-up tones is that they should possi’ss trans]ian’ne;,.• 
An opaipie eoloiir, like nniii/ew or iillftiimii'iiic, yvoidd iit 
once hlot out anything .already printed lieiii’iitli it. We 
can theri’fon’ say at once that such colours are inad- 
niissil'le furthis class of work. 

Opacity of Yellow Pigments.—The yelloyv must Is’ of 
a siilplinr hue, and it is not easy to his u|inn e.xactly the 
right pigment. A trniis]iafi’nt yelloif is not at jin’si’nt to 
he found which is siiitahie, hut the dilticiilty of o|iarity is 
))artly overcopie hy printing the yellow block * rst. Next 
ill order comes the red, and fliero is nothing better than 
the iiiailder lake whieh is produci’d* ff.ini alixarine. We 
have aln’ady sui'n that its permauenry is goody and it is a 
very irans]iarent colonr. Por bine wo Vniist nee I’riissian 
blue. tend, as far as jiossihle, tho t|<tdi colours mnst be so 
efinipounded tliat they posseifs eqnal ctieeruig pow?r. 
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Supplementary K 7 Blook.—Seine u’orkcrs have 
advocated the use of a snppleniontary key block printed iii 
black or brown, in aipiion to the n'snal trichromatic 
blocka. lint tliie can only bo nccosaa y whtn the original 
screens, or tbe coloured inks, are at fault, or when the 
screens do not represent truly the coinplementaiieB of the 
colours used. If the right eolours are employed the 
superposition of tlie three inks should produce black, and 
different shades of grey should be jiossible liy vaiymg the 
jiroportiniis of each. The key block is regardml Ry the 
foremost workers asa Bujierlliuty. 

Inks rou (’iiElirisi axu Haxk Notes. 

Viider the head of “ l*rinting inks that change colour 
on the application of an acid,” Karm/f* tells ns of a black 
ink, the method of making which was for a long time kept 
a profound secret “ by one housi' in the city of l.ondoii,'' 
which was designed to prevent fraudulent alterations in 
bankers' clus|ues, &c. And he suggests that, in addition 
to thin precaution, the whole paper of such doenmenta 
should lie covered with a delicate lace pattern in a light- 
coloured ink, so that should any attempt lie mado to 
rcigovo writing u|vin such a draff by means of acid, the 
pattern and the printed words would disappear as well as 
the writiug ink. Jlie black ink, for which be furnishes a 
reci|Hi, is made of galls, iron, and logwood, which is pr^ 
cipitated. dried, aiul ground with soap, turpentine, and 
balsam of cajiivi. 

For the purjioae of printing the lace-like pattern over 
the surface of the paper he recommends the lake of com¬ 
merce,ground up withvamisli and a large pro|iortionof curd 
soap. tHhis ink he actually tried, mid found tliat it would 
not resist oxalic arid, but he states that any colour of 
vegetable origin might lx* adapted to the same purpose, 
lie e.tpros 8 es tlw ho|)e that,'from the hiiile which he has 
given, the aubjeat ttili be pursued and the melhddinade 
perfect-T^id asseris that if he shonith thus prove to be 
the means of profiting the commission of crime, it would 
be a source of th(\i^hest gratification to him. 

i>f JYihUhh /jift, 1832, 
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In the earliest'attempts to gnanl against fraud by 
lilterations in cheiines, Ac., attention was directed to 
the writing hik to be nned, ojid uumerons so-called 
“ stfl'ety inks ”, (p. coy) were devised. Obviously, how¬ 
ever, siieli inks wonid only be used to a liittlied extent, 
and the necessity for them has been largely obviated by 
the iiitruihictinu of various methods of printing the 
groundwork of Iho eliecpie with spe<'ial inks that would 
pernianeutly change eolonr on tlie addition of any of 
the •j<uiil raigiMits employed to remove ordinary iron 
gall inks. 

Patent Inks for Cheques, &c.—.\ ]irocess jsatented by 
I'vmiiiiim (Eng. I’at.. No. 1744;' IS57) was devised to pre¬ 
vent the ooiintiTfeiting of bankers’ drafts and other docu¬ 
ments by photography. Two or nioi’e colours were used, 
each of wldch “absorbed light.” 'ilie groundwork of 
the note was printed in one of these (c 1/. yellow, red or 
orangel, whilst the other was made into an ink fur printing 
the design aud figures on the note, and was as fugitive as 
the ground colour. An uik of this typi' consisted of iron 
hydroxide and gallic acid ground in lioilrd linseed nil. 
Documents thus printed gave only a blurred photogra]ildc 
copy, whilst any attcmjits to remove the ground erjonr 
simultaneously removed the design. Iltp /'s discovery of 
colour sensitive plates destroys wlmtevar value there was 
in this invention. 

In Mm's patent (Eng. I’at., No. 348; 1859) the ]>aper 
)>ulp for the notes was incortwrated with a pigment, such 
ns chromium oxide or bnrnt cloy; whilst an ink for print¬ 
ing the notes contained bnrnt China or other clay and 
sulphur, with or without a pigment. It was stated that 
any attempt to remove the colunr or printing would render 
the note useless for circnlatio.i. 

A permanent printing ink for lionk notes invented by 
Edm fEng. I’at., No. 3204: 1863) consisted of a com¬ 
pound of stannic o.xide with bhruniium ‘oxide or other 
metallic oxide. ' “ 

In 1876 1’iiihui/ (Eng. I’at., No. 44,70) ofaimed a pro¬ 
cess of treating the note with a substmic'nhat would form 
an insoluble compound with ordinary' writing ink, and 
meiftioned in particular solnihe non-dfliquescent ierro- 
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and fcrri-cj-nnides witli an anilftie or vsgetable colour us 
BuitabU' lor the porjin^o. . ’ 

In Xaliit'x patriil (No. 4304; 1879) Ofdinaiy litho- 
grapbic ink wim' drit'u, powdured, and mjj\od rritb lau 
aniline dye Biduble in water, the whole being mixed 
with tnrpentiue or other lii|nid which would not dissolve 
the aniline dye-stiifl'. ('hr<pie.s printed with this ink wonld 
be mueared on ajiplying any acjneoiis reagent to remove 
writing. 

A special method of prejmring paper for chwjne^ by 
ininieraion in co|)per sulphate and amnioninni uarbcnale 
Bolntion, and subseijuently in an alkaline solution of 
cochineul with ulnni and glycerin, was provisionally pro¬ 
tected by lldihlmi (Kng. I’at., No. 4997; 1879). This 
|U|ST would (.liange colour on contact with the reagents 
used to remove writing ink. 

A pinci-SB with the same end in view was patented by 
IhqiXnHil l/e/iiirr (ling. l*at.,No. 375; 1881). 'Hio pre- 
luiratiou used for priutuig the note consisted of a sulphide 
insoluble in water, but acted on by dilute acids (tjj., zinc 
sulphide), with lead carlsuiate or other salt of a heavy 
metal. 'I’lie mixture waaworked into a jiaste with glycoiin, 
treacle, and gum arable, and could be used for printing 
invisible characters on the dieipie, or added to the coloured 
paste for print ing the groundwork. On applying acid, 
idkali, nr ojtinide to a cherjue thns tieated, dark stains 
would be produced immediately. 

A method of ]>reventing the obliteration of printing ink 
by means of solvents for oils, and eB)iecially the cancelling 
marks on postage stamps, was devised by AWut (Eng. Ihit. 
N0.949; 1883). It consisted of tile use of a printing ink 
prepareii by incorjiorotuig an extract of alkanet root with 
oil Aisy attemjits to remove ordinaiy printing ink wonld 
blur tlie printingdonbwith thisink. In 1896 IIW(Blng. 
Pat., No.;C,g93) |iatented'an aniline Bafet,j ink for copper 
and steel-plate printing of elfwines and the like. 



